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(57) Abstract: Disclosed is a compound represented by Struc- 
tural Formula (I): Ar is a substituted or unsubstituted aromatic 
group. Q is a covalent bond, -CH2-or-CH2CH2-; W is a substi- 
tuted or unsubstituted alkylene or a substituted or unsubstituted 
heteroalkylene linking group fix)m two to ten atoms in length, 
preferably from two to seven atoms in length. Phenyl Ring A 
is optionally substituted with up to four substituents in addition 
to Ri and W. Ri is (CH2)„-CH(OR2)-(CH2XnE, -(CH)=C(OR2)- 
(CH2)niE. -(CH2)a-CH(Y)-(CH2)n.E or (CH)=C(Y)-(CH2)niE; wherein E is COOR3. Ci-C^ alkylnitrile. carboxamide. sulfonamide, 
acyisulfonamide or telrazole and wherein sulfonamide, acylsulfonamide and tetrazole are optionally substituted with one or more 
substituents independently selected from: Ci-Cs alkyl, haloalkyl and aryl-Co-^alkyl; R2 is H, an aliphatic group, a substituted 
aliphatic group, haloalkyl, an aromatic group, a substituted aromatic group, -COR4, -COOR4, -CONRsRc, -C(S)R4. -C(S)OR4 or 
C(S)NR5R6. R3 is H, an aliphatic group, a substituted aliphatic group, an aromatic group or a substituted aromatic group. Y is 0-, 
CH2-, -CH2CH2- or CH=CH- and is bonded to a carbon atom in Phenyl Ring A that is ortho to Ri. R4-R6 are independenUy H, an 
aliphatic group, a substituted aliphatic group, an aromatic group or a substituted aromatic group, n and m are independently 0. 1 or 2. 
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RELATED APPLICATIONS 

This application claims the benefit of U.S. provisional application 
60/297,144, filed 07 June 2001, the entire teachings of which are 
incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

The perosdsome proliferator activated receptors (PPARs) are members of the 
nuclear receptor gene &mily that are activated by &tty acids and &t(y acid 
metabolites. The PPARs belong to the subset of nuclear receptors that function as 
heterodimers with Ihe 9-013 retmoic acid receptor (RXR). Tliree subtypes, 
designated PPARa, PPARy and PPARS, are jfound in species ranging ScomXenopus 
to humans. 

PPARa is the main subtype in the liver and has &cilitated analysis of the 
mechanism by which peroxisome proli&rators exert their pleiotropic effects. 
PPARa is activated by a number of medium and long<ham &t(y acids, and it is 
involved in stimulating p-oxidation of &tfy acids. PPARa is also involved with the 
activity of fibrates and &tty acids in rodents and humans. Fibric acid derivatives 
such as clofibrate, fenofibrate, bezafibrate, ciprofibrate, beclofibrate and etofibrate, 
as well as gemfibrozil, produce a substantial reduction in plasma triglycerides along 
with moderate reduction in low-density lipoprotein (LDL) cholesterol, and Ihey are 
used particularly for the treatment of hypertriglyceridemia. 

PPARy is the main subtype in adipose tissue and involved in activating the 
programof adipocyte differentiation. PPARy is not involved in stimulating 
peroxisome proliferation in the liver, Ihere are two isomers of PPARy: PPARyl 
and PPARy2, which differ only in tiiat PPARy2 conatins an additional 28 amino 
acids present at the amino terminus. The DNA sequences for the PPARy receptors 
are described in Elbrecht, et al., BBRC 224;43 1-437 (1996). Although peroxisome 
proliferators, including the fibrates and fetty acids, activate the transcriptional ^ 
activity of PPAR*s, only prostaglandin J2 derivatives have been identified as natural 
ligands for PPARy, which also binds the antindiabetic agents thiazolidinediones with 
high affinity. The physiological functions of PPARa and PPARy in lipid and 
carbohydrate metabolism were uncovered once it was recognissed that they were the 
receptors for the fibrate and glitazone drugs, repectively. 
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PPARa and PPARy receptors have been implicated in diabetes mellitus, 
cardiovascular disease, obesity, and gastrointestinal disease, such as inflaounatoiy 
bowel disease and other inflammation related illnesses. Such inflammation related 
iUnesses mclude, but are not limited to Alzheimer's disease, Crohn's disease, 
5 rheumatoid arthritis, psoriasis, and ischemia leprofusion injury. 

By contrast PPAR5 (also referred to as PPARp and NUCl) is not reported to be 
receptor for any known class of drag molecules, and its role in mammalian 
physiology has remained undefined. The human nuclear receptor gene PP AR5 
(hPPARS) has been cloned Scorn a human osteosarcoma cell cDNA library and is 

10 fiilly described in A. Schmidt et al., Molecular Endocrinology, 6:1634-1641 (1992). 

Diabetes is a disease in which a mammal's ability to regulate glucose levels 
in the blood is impaired because the mammal has a reduced ability to convert 
glucose to glycogen for storage in muscle and liver cells. In Type I diabetes, this 
reduced ability to store glucose is caused by reduced insulin production. "Type U 

15 Diabetes" or "non-insulin dependent diabetes mellitus" (NIDDM) is the form of 
diabetes, which is due to a profound resistance to insulin stimulating or regulatory 
effect on glucose and lipid metabolism in the main insulin-sensitive tissues, muscle, 
liver and adipose tissue. This resistance to insulin responsiveness results in 
insufficient insulin activation of glucose uptake, oxidation and storage ia muscle and 

20 inadequate insulin repression of lipolysis in adipose tissue and of glucose production 
and secretion in liver. When these cells become desensitized to insulia, the body 
tries to compensate by producing abnormally high levels of insulin and 
hyperinsulemia results. Hyperinsulemia is associated with hypertension and 
elevated body wei^t Since insulin is involved in promoting the cellular uptake of 

25 glucose, amino acids and triglycerides from the blood by insulin sensitive cells, 

insulin insensitivity can result in elevated levels of triglycerides and LDL (known as 
the "bad" cholesterol) which are risk fectors in cardiovascular diseases. The 
constellation of symptoms which includes hyperinsulemia combined with 
hypertension, elevated body weight, elevated triglycerides and elevated LDL is 

30 known as Syndrome X. 
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Hyperlipidemia is a condition which is characterized by an abnormal increase 
in serum lipids, such as cholesterol, triglycerides and phospholipids. These lipids do 
not circulate freely in solution in plasma, but are bound to proteins and transported 
as macromolecular complexes called lipoproteins. One form of hyperlipidemia is 
5 hypercholesterolemia, characterized by the existence of elevated IDL cholesterol 
levels. The initial treatment for hypercholesterolemia is often a diet low in &t and 
cholesterol coupled with appropriate physical exercise. Drug intervention is initiated 
if LDL-lowering goals are not met by diet and exercise alone. It is desirable to lower 
elevated levels of LDL cholesterol and increase levels of HDL cholesterol. 

10 Generally, it has been found that increased levels of HDL are associated with lower 
risk for coronary heart disease (CHD). See Gordon, et al., Am, J, Med,, 62, IQl-lXA 
{yin)\ Stampfer, et al., K England J, Med., 325, 373- 381 (1991); and Kannel, et 
al.. Arm, Internal Med,, 90, 85-91 (1979). An example of an HDL raising agent is 
nicotinic acid, but the quantities needed to achieve HDL elevation are associated 

15 with undesirable effects, such as flushing. 

There are several treatments currently available for treating diabetes mellitus 
but these treatments still remain unsatisfactory and have limitations. While physical 
exercise and reduction in dietary intake of calories will improve flie diabetic 
condition, compliance with this approach can be poor because of sedentary lifestyles 

20 and excess food consumption, in particular high fat-containing food. Therefore^ 
treatment with hypoglycemics, such as sulfonylureas (e.g., chlorpropamide, 
tolbutamide, tolazamide and acetohexamide) and biguanides (e.g. phenformin and 
metformin) are often necessary as the disease progresses. Sulfonylureas stimulate 
the p cells of the pancreas to secrete more insulin as the disease progresses. 

25 However, the response of the P cells eventually fails and treatment with insulin 

injections is necessary. In addition, both sulfonylurea treatment and insulin injection 
have the life threatening side effect of hypoglycemic coma, and thus patients using 
these treatments must carefully control dosage. 

It has been well established that improved glycemic control in patients with 

30 diabetes (Type I and Type II) is accompanied by decreased naicrovasclular 
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complications (DCCT and UKPDS). Due to difficulty in maintaining adequate 
glycemic control over time in patients with Type n diabetes, the use of insulin 
sensitizers in tiie therapy of Type n diabetes is growning. There is also a growing 
body of evidence that PPARy agonist, insulin sensitizer, may have benefits in the 

5 treatment of Type II diabetes beyond Iheir ejffects in improving glycemic control. 

In the last decade a class of compounds known as thiazolidinediones (e.g. 
U.S. Pat Nos. 5,089,514; 4,342,771; 4,367,234; 4,340,605; and 5,306,726) have 
em^ged as effective anidiabetic agents that have been shown to increase the 
sensitivity of insulin sensitive tissues, such as skeletal muscle, liver and adipose, to 

10 insulin. Increasing insulin sensitivity rather than the amount of insulin in the blood 
reduces tiie likelihood of hypoglycemic coma. Although thiazolidinediones have 
been shown to increase insulin sensitivity by binding to PPARy receptors, this 
treatment also produces unwanted side effects such as weight gain and, for 
troglitazone, liver toxicity. 

15 In view of the above, there exists a need for new pharmaceutical agents 

which modulate these receptors to prevent, treat and/or alleviate these diseases or 
conditions while ameliorating side effects of current treatments. 

SUMMARY OF THE INVENTION 

20 Disclosed herein are novel a-methoxy ciimamates which are modulators of 

peroxisome proliferator activated receptors (PPAR), Many of these novel a-methoxy 
cinnamates have the advantage ov©r previously known PPAR modulators in that 
they selectively bind at peroxisome proliferator activated recqjtor modulators. Based 
on this discovery, methods of modulating a peroxisome proliferator activated 

25 receptor in a subject in need of such modulation, methods of treating a subject for 
Type n diabetes, methods of treating a subject for cardiovascular disease, methods of 
* treating a subject for Syndrome X and methods of treating a subject with other 
PPAR-mediated diseases and conditions are disclosed herein. 

One embodiment of the present invention is a compound represented by 

30 
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Sfmctural Fonnula Q): 




(1). 



10 



15 



20 



The variables in Structural Formula (T) are defined below. 

Ar is a substituted or unsubstituted aromatic group. Preferably, Ar is an 
unsubstituted, monosubstituted or disubstituted aromatic group. 

Q is a covalent bond, -CH2-, -CH2CH2-, -CH2CH2CH2- or -CH2CH2CH2CH2- 
, Preferably, Q is a covalent bond. 

W is a substituted or unsubstituted alkylene group two to ten atoms in length 
or a substituted or unsubstituted heteroalkylene group, wherein the heteroalkylene 
group is an alkylene group from two to ten atoms in length in which one or more 
methylene groups have been replaced with a functional group selected from 
-CH=CH., -feC-, -CO-, -NR7-, -NR7CO-, -C(-NOH)- , -S-, -S(0)-, -S(0)2- or 
-CHCNRvRs)-. 

Phenyl Ring A is optionally substituted with up to four substituents in 
addition to Ri and W. 

R, is -(CH2)n-CH(OR2)-(CH2)mE, KCH)=C(OR2)-(CH2)n.E, 

-(CH2)n-CH(Y)-(CH2)n,E or -^CH)=C(Y)-(CH2)mE. E is COOR3, C1-C3 
-alkylnitrile, carboxamide, sulfonamide, acylsulfonamide or tetrazole and wherein 
sulfonamide, acylsulfonamide and tetrazole are optionally substituted with one or 
more substituents independently selected from: C1-C6 alkyl, C1-C6 haloalkyl and 
aryl-CO-4-alkyl. Preferably Rj is -(CH2)n-CH(OR2)-(CH2)n:COOR3, - 
(CH)=C(OR2)-(CH2)mCOOR3, -(CH2)n-CH(Y)-(CH2)mCOOR3 or - 
(CH)=C(Y)-(CH2)mCOOR3. More preferably Ri is meta or para to W and is 
represented by Structural Formula (IT), even more preferably by Structural Formulas 
(m) or (IV) and even more preferably by Structural Formula (V): 
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OH 



OH 



(V). 



m 



R2 is -H, an aliphatic group, a substituted aliphatic group, haloalkyl, an aralkyl 
group, a substituted aralkyl group, an aromatic group, a substituted aromatic group, 
5 -COR4, -COOR4, -CONR5R6, -C(S)R4, -C(S)OR4 or "C(S)NR5R6. 

Y is -0-, -CH2-, -CH2CH2- or a -CH^CH- group that is bonded to a carbon 
atom in Phenyl Ring A that is ortho to Ri. Thus, Y, together with the two carbon 
atoms to which Y is bonded and the intervening carbon atoms, form a ring that is 
fused to Phenyl Ring A. 
10 R3-R8 are independently -H, an aliphatic group, a substituted aliphatic group, 

an aromatic group or a substituted aromatic group. 

n and m are independently 0, 1 or 2. 
In Structural Formula (I), preferably, R2 is a C1-C6 lower alkyl group, phenyl, 
benzyl or benzoyl; and R3 is -H or a C1-C6 alkyl group (more preferably C1-C3 
15 alkyl group). 

In another embodiment, the compound of the present invention is represented 
by Structural Formula (VI): 



20 The variables in Stmctuial Formula (VI) are defined below. 

Ar is a substituted or unsubstituted aromatic group. Preferably, Ar is ajti 
unsubstituted, monosubstituted or disubstituted aromatic group. 




A— R1 



(VI). 
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W is a substituted or unsubstituted alkylene liDking group or a substituted or 
unsubstituted heteroalkylene licking group from two to ten atoms in length, 
preferably from two to seven atoms in length. 

Phenyl Ring A is optionally substituted with up to four substituents in 
5 addition to Ri. 

Ri is -(CH2)n-CH(ORzKCH2)inCOOR3, -<CH)=C(OR2).(CH2)mCOOR3, 
-(CH2)n-CH00KCH2)mCOOR3 or "(CH>=C(Y)-(CIfe)n,C00R3. Preferably Ri is 
meta or para to W and is rq)resented by Stractoral Formula QI), more preferably by 
Structural Formula (ID) and even more preferably by Structural Formula (TV). 
10 Structural Formulas (IQ-(V) are shown above. 

R2 is -H, an aliphatic group, a substituted aliphatic group, an aiyl group, a 
substituted aryl group, -COR4, -COOR4, -CONR5R6, -C(S)R4, -C(S)0R4 or 
-C(S)NR5R6. 

Y is -0-, -CH2-, -CH2CH2- or -CH=CH- and is bonded to a carbon atom in 
.15 Phenyl Ring A that is ortAo to Ri. 

Rs-R^ are independently -H, an aliphatic group, a substituted aliphatic group, 
an aiyl group or a substituted aryl group. 

n and m are independently 0, 1 or 2. 
In Structural Formula (VT), preferably, R2 is a CUC6 lower alkyl group, phenyl, 
20 benzyl or benzoyl; and R3 is -H or a C1-C3 lower alkyl group. 

Another embodiment of the present invention is a method of modulating a 
peroxisome proliferator activated receptor (PPAR). The method comprises the step 
of contacting the receptor with at least one of the compounds of the present 
invention. 

25 Another embodiment of the present invention is a method of modulating a 

peroxisome proliferator activated receptor gamma in a subject in need of modulation 
of the peroxisome proliferator activated receptor gamma, i.e., treating a PPAR- 
gamma mediated disease in a subject. The method comprises the step of 
administering to the subject an effective amount of a compound of the present 

30 invention. 
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Another embodiment of the present invention is a method for lowing 
blood-glucose in a subject in need of such treattnent. The method comprises the step 
of adnunistering to the subject an effective amount of a compound of the present 
, invention. 

s Another embodiment of the present invention is a method of treating a 

subject for hyperglycemia, dyslipidemia. Type II diabetes^ Type I diabetes, 
hypertriglyceridemia, syndrome X insulin resistance, heart failure, diabetic 
dyslipidemia, hyperlipidemia, hypercholesteremia, hypertension, obesity, anorexia 
bulimia, polycystic ovarian syndrome, anorexia nervosa, cardiovascular disease or 
10 other diseases where insulin resistance is a component The method comprises the 
step of administering to the subject an effective amount of a compound of the 
present inventioxL 

Another embodiment of the present invention is a method of treating a 
subject witii diabetes mellitus. The method comprises the step of administering to 
15 the subject an effective amount of a compound of the present invention. 

Another embodiment of the present invention is a method of treating a 
subject for cardiovascular disease. The me&od comprises the step of administering 
to the subject an effective amount of a compound of the present invention. 

Another embodiment of the present invention is a method of treating a 
20 subject for Syndrome X. The me&od comprises the step of administering to Hie 
subject an effective amount of a compound of the present invention. 

Another embodiment of the present invention is a compound of the present 
invention for use in therapy. The therapy can be, for example, to treat Type II 
diabetes, cardiovasciilar disease. Syndrome X or a disorder modulated by a 
25 peroxisome proliferator activated receptor. 

Another embodiment of the present invention is the use of a compound of the 
present invention for the manufacture of a medicament for the treatment of 
hyperglycemia, dyslipidemia, Type n diabetes, Type I diabetes, 
hypertriglyceridemia, syndrome X, insulin resistance, heart failure, diabetic 
30 dyslipidemia, hyperlipidemia, hypercholesteremia, hypertension, obesity, anorexia 
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bulimia, polycystic ovarian syndrome, anorexia nervosa, cardiovascular disease or 
other diseases where insulin resistance is a component or other disorders modulated 
by a peroxisome proliferator activated receptor. 

Yet another embodiment of the present invention is a pharmaceutical 
5 composition which comprises a pharmaceutically acceptable canier and at least one 
compound of the present invention. 

Yet another embodiment of the present invention is a method of preparing a 
compound represented by Structural Formula (VII) from a starting compound 
represented by Structural Formula (Vm): 



10 




OR3 



O 

(vm). 



15 The method comprises the step of hydrolyzing the ester group in the starting 
compound. Phenyl Ring A, Ar, Q, W, R2 and R3 are as described for Structural 
Formulas (I) or (VT). Q in Stmctural Fomiulas (VH) and (YHS) is preferably a 
covalent bond. 

Yet another embodiment of the present invention is one of the novel 
20 compounds described herein, wherein the compound is radioactively labeled, i.e., 
comprises a radioactive isotope (e.g., or ^^C) at a specific site in the compound at 
level significantly greater than the natural abundance of the isotope. "Significantiy 
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greater tban natural abundance" means that the amount of isotope greater than 
natural abundance can be assessed by suitable means (e.g., scintillation counting). 
Radiolabeled, preferably tritiated, (S)-3-{4-[3-(Biphenyl-4-yloxy)-propoxy]- 
phenyl}-2-methoxy-propionic add is one example of a radiolabeled compound of 
5 the invention. Radiolabeled compounds, can be advantageously used to assess 
binding of test compound to PPARy. 

Yet another embodiment of the present invention is a method for determining 
whether a compound does or does not interact directly (e.g., binds) with PPARy. The 
method comprises the step of specifically binding a radioactively labeled compound 

10 described herein to the ligand binding domain of a PPARy receptor. The receptor is 
then combined with a test compound and the amount of specific binding of the 
radioactively labeled compound is assessed. Any decrease in the binding of the 
radiolabeled compound indicates that the test compound interacts dkectly with the 
peroxisome proliferator-activated receptor. 

15 The compounds of the present invention and pharmaceutically acceptable 

salts, solvates and hydrates, stereoisomers thereof lower one or more of the 
following in mammals: glucose, insulin, triglycerides, fatty acids and/or cholesterol. 
They are therefore believed to be effective in treating hyperglycemia, dyslipidemia. 
Type n diabetes, Type I diabetes, hypertriglyceridemia, syndrome X, insulin 

20 resistance, heart failure, diabetic dyslipidemia, hyperlipidemia, hypercholesteremia, 
hypertension, obesity, anorexia bulimia, polycystic ovarian syndrome, anorexia 
nervosa, cardiovascular disease or other diseases where insulin resistance is a 
component or other disorders modulated by a peroxisome proliferator activated 
receptor. 

25 

DETAILED DESCRIPTION OF THE INVENTION 

In the Schemes, Preparations and Examples below, various reagent symbols 
and abbreviations have the following meanings: 

BDSfAP 2,2*-Bis(diphenylphosphino)-l,r-bmaphthyl 
30 Boc t-butoxycarbonyl 
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CBZ benzyloxycarbonyl 

DCM dichloromefhane 

DEAD diethyl azodicarboxylate 

DIAD diisopropyl azodicarboxylate 

DIPEA diisopropylethylamine 

DMAP 4-dimethylanmio pyridine 

DMF NJ^-dime&ylfoimamide 

DMSO dimeHiylsulfoxide 

eq. equivalent(s) 

EDC l-(3-dimethylaminopropyl)-3-ethylcarbodiimide HCl 

ESI-MS electron spray ion-mass spectroscopy 

Et ettiyl 

EtOAc ethyl acetate 

FMOC 9-FluroTenylmethyl carbamate 

HATU 0-(7-a2abenzotriazol-l-yl)-N,N,N\N'- 

tetrameHiyluronium hexafluoiophosphate 

HO AT: 1 -hydro3cy-7-azabenzotriazole 

HOBT 1 -hydroxybenzotriazole hydrate 

HPLC high performance liquid chromatography 

HRMS high resolution mass 

LRMS low resolution mass 

Me methyl 

Ms methanesulfonyl . 

Pd2(dba)3 tris(diben2ylideneacetone) dipalladium(O) 

Ph phenyl 

Phe phenylalanine 

Pr propyl 

r.t room temperature 

TBAF tetrabutylammonium fluoride 

TBS tertbutyldimethylsilyl 

TFA trifluoroacetic acid 
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ILC 



TEA . 



THF 



Tic 



triethylamine 
tetrahydiofiuran 

l,2,3,4-tetrahydroisoquinolme-3-carboxylic acid 
fhin-layer chromatography 



10 



15 



In one preferred embodiment, the compound of the present invention is 
represented by Structural Formula (K): 



Ar, Phenyl Ring A and Ri in Structural Formula (EX) are as defined in 
Structural Formulas (I) or (VI). Ri is preferably para to Wi and is represented by 
Structural Foimula (11), more preferably Structural Formulas (HI) or (IV) and even 
more preferably, Structural Fonnula (V). 

p is an integer firom one to nine, preferably one to four. 

Wi is -0-, -C(0)-, -OCH2-, -CH2-, -NRa-, -NRsCO-, -NRsCH-, -C(-NOH)- 
or-CH(NR7R8)-. 

R7 and Rg are independently -H, an aliphatic group, a substituted aliphatic 
group, an aromatic group or a substituted aromatic group. 

In a more preferred embodiment, the compound of the present invention is 
represented by a structuial formula selected firom Structu^tal Formulas (X)-(XVII]): 





(X) 
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Ar, Phenyl Ring A, R2 and R3 in Structural Formulas QQ-QGX) are as 
described for Structural Formula (IX). Preferably, R2 and R3 are as described for 
5 Structural Fonnula (H). More preferably, -CH2CH(OR2)COOR3 in Stmctural 
Formulas (X)-{XIX) is represented by Structural Formulas (HI) or (IV) and even 
more preferably by Structural Formula (V). 

In another preferred embodiment, the compound of the present invention is 
represented by Structural Formula (XX): 




Ar and Phenyl Ring A in Structural Formula (XX) are as described for 
Structural Formulas (T) or (VI) and t is an integer from 1 to about 5. 

In a more prefened embodiment, Ri in structural Fonnula (XX) is para to 
the carbon bonded to the alkyne group and is represented by Structural Formula (H), 
15 more preferably by Structural Formulas (DDI) or (IV) and even more prefraably by 
Structural Formula (V). Preferably, t is 1, 2 or 3. 

In another preferred embodiment the compound of the present invention is 
represented by Structural Formula (XXI): 
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R11. (^12 

,R1 





(XXI). 



Ar and Phenyl Ring A in Structural Foimula (XXI) are as described for 
Structuial Fomulas (J) or (VT), 
p is zero, one or two. 

5 W2 is -O, -C(OK -OCH2-, -CHa-, -NRs-, -NRsCO-, -NRgCH-, -C(=NOH)- 

or-CHCNRvRs)-. W2 is preferably -0-. 

R7 and Rs are independently -H, an aliphatic groiq), a substituted aliphatic 
group, an aromatic group or a substituted aromatic group. 

Ru and R12 are independently a C1-C6 alkyl group (preferably C1-C3 alkyl 
10 group), or» taken togetiier are a substituted or unsubstituted ethylene^ propylene or 
butylene group. 

In a more preferred embodiment, Ihe compound of the present invention is 
represented by a structural formula selected fiom Structural Formulas pOQQ- 
(XXVI): 



15 




OR3 

(xxm) 



Ar— O 




(XXIV) 
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Ar^ 




OR3 



'3 



(XXVI). 



(XXV) 



10 



15 



Ar and Phenyl Ring A in Structural Formulas (XXU) - (XXVT) are as 
described for Structural Formula (XXT) and R2 and R3 in Structural Formulas 
(XXU)- (XXVI) are as described in Structural Formula (II). In Structural Formula 
(XXVT), W3 is a covalent bond, methylene or ethylene and R13 and R14 are methyl, 
ethyl or propyl and are the same or different, preferably the same. Preferably, 
-CH2CH(OR2)COOR3 in Structural Formulas (XXII)- (XXVT) is represented by 
Structural Formulas (HI) or (IV), more preferably by Structural Formula (V). 

In another preferred embodiment, the compound of the present invention is 
represented by Structural Formula (XXVII): 



Ar, Phenyl Ring A, R2 and R3 in Structural Formulas (XXVU) are as 
described for Structural Formulas (T) or (VI); W4 and W5 are independently 
methylene or ethylene; and R15 is -H and R\s is a C1-C6 alkyl group (preferably 
methyl, ethyl or propyl), or R15 and R16, taken together, are =0 or =CH2. Preferably, 
-CH2CH(OR2)COOR3 in Structural Formula (XXVU) is represented by Structural 
Formulas (ID) or (TV), more preferably by Structural Formula (V). 

An "aliphatic group'* is non-aromatic, consists solely of carbon and hydrogen 
and may optionally contain one or more units of unsaturation, e.g., double and/or 
triple bonds. An aliphatic group may be straight chained, branched or cyclic. When 
straight chained or branched, an aliphatic group typically contains between about 1 
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ahd about 10 caibon atoms, more typically betv^een about 1 and about 6 carbon 
atoms. When cyclic, an alq)liatic group typically contains between about 3 and about 
10 carbon atoms, more typically between about 3 and about 7 carbon atoms. 
Aliphatic groups are preferably Cl-ClO straight chained or branched alkyl groiQ)S 
5 (i.e., completely saturated aliphatic groups), more preferably C1-C6 straight chained 
or branched alkyl groups. Examples include methyl, efhyl, n-propyl, uro-propyl, n- 
butyl, sec'hutyl and /ert-butyl. 

A '"haloaliphatic group" is an aliphatic group, as defined abdve, substituted 
with one or more halogen atoms. 
10 A 'lialoalkyl group" is an alkyl group (i.6., a saturated aliphatic group), as 

defined above, substituted with one or more halogen atoms. Examples included - 
CF3, -eHF2, -CH2F, -CF2CF3 and the like. 

An "aralkyl group" is an alkyl group substituted with an aromatic group, 
preferably a phenyl group. A preferred aralkyl group is a benzyl group. Suitable 
15 aromatic groups are described below and suitable alkyl groups are described above. 
Suitable substituents for an aralkyl group are described below. 

An ^'aralkenyl group" is an alkenyl group substituted with an aromatic group. 
An "alkenyl group" is an aliphatic group with one or more carbon carbon double 
bonds. Suitable aromatic groups are described below. Suitable aliphatic groups are 
20 defined above. Suitable substituents for an aralkenyl group are described below. 

An "allyl group" has the formula "-CH2CH=CH2. Suitable substituents for an 
allyl group are described below 

An "alkylene group" is a polymethylene group, i.e., -(CH2)n-, wherein n is a 
positive integer. Preferably, n is an integer from about 2 to about 10, more preferably 
25 firom about 2 to about 7. A "substituted alkylene group" is an alkylene group in 
which one or more methylene hydrogen atoms are replaced with a substituent. 
Suitable substituents are described below. 

An "aiylene" is an aromatic group in which at least two carbon atoms are 
bonded to moieties other than hydrogen. Suitable arylene groups are those 
30 corresponding to the aromatic groups described herein. 
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A "sulfonamide group" is represented by ~S(0)2NH2. A "substituted 
sulfonamide group" is represented by -S(0)2N(R)2, wherein each R is independently 
-H, C1-C6 alkyl, C1-C6 haloallqrl or aiyl-C0-C4-aIkyl and at least one R is not -H. 
An "ac^lsulfonamide group" is represented by -S(0)2NH-C(0)-R wherein R 
5 is -H or a C1-C6 alkyl group or a C1-C6 haloalkyi group. A "substituted 

acylsulfonamide group" is represented by ■5(0)2NR'-C(0)R, wherein R is -H or a 
C1-C6 aUkyl group or C1-C6 haloallg^l group and R' is C1-C6 alkyl, C1-C6 
haloalkyi or aiyl-C0-C4-allQrl. 

The term ^lieteroalkylene group" refers to an alkylene group m which one or 

10 more methylene groups have been replaced by a functional group, e.g., 

-(CH2)p-'^(d^2)q- wherein p is a positive integer and q is zero or a positive integer 
- such that p + q is less than 10 and Z is a functional group. Examples of suitable 
functional groups include -CH=CH-, -OC-, -0-, -CO-, -NRg-, -NR«CO-, 
-C(=NOH)- , -S(0)k- and -CHCNRyR*)- wherein each R? and each Rs is 

15 independently -H, an ahphatic group, a substituted aliphatic group, an aromatic 

group or a substituted aromatic group; and k is 0, 1 or 2. Preferably, a heteroalkylene 
group is between about 2 and 10 atoms in length. For purposes of determining the 
length of a heteroalkylene group, in this application a functional group is considered 
to be one atom. Thus, for example, -(CH2)3-CO-^fH-(CH2)2- is six atoms in length 

20 (five methylene carbons and a functional group); and -(CH2)3-C(=NOH)-(CH2)2- is 
also sk atoms in length (five methylene carbons and an oxime carbon). Examples of 
preferred heteroalkylene groups include -(CH2)2-0-, -(CH2)3-0-, -(CH2)4-0-, - 
-CH2-C=CH-, -(CH2)2-OCH-, -(CH2)3-C^H-, -(CH2)4-C=CH-, -(CH2)5-CsCH-, 
-(CH2)C0-, -(CH2)2CO-, -(CH2)3CO-, -(CH2)4CO-, -(CH2)2-C(=NOH)-, 

25 -(CH2)3-C(=NOH)-, KCH2)4-C(=NOH)-, -(CH2)2-NR8-, -(CH2)3-NRfi-, -(CH2)4-NR8-, 
-(CH2)2-NR5CO-, -(CH2)3-NR8CO-, -(CH2)4-NR8CO-, -(CH2)2-OCH2-, 
KCH2)3-OCH2-, -(CH2)4-OCH2-, -(CH2)2-NR8CH2-, -(CH2)3-NR«CH2-, 
-(CH2)4-NR8CH2-, -<CH2)2CH(NR7R8)-, -(CH2)3CH(NR7R8)- and 
-(CH2)4-CH(NR7R8)-. 



wo 02/100813 



PCTAJS02/16950 



-19- 

A "substituted heteroalkylene group*' is a heteroalkylene group in which one 
or more methylene hydrogen atoms are replaced witti a substituent Preferred 
substituents include =0, =CH2, C1-C6 alkyl and C2-C4 allcylene. When a 
heteroalkylene group is substituted with a C2-C4 alkylene group, the C2-C4 alkylene 
5 group together with the carbon atoms of the heteroalkylene groiq) to which the two 
ends of the C2-C4 alkylene group are bonded and any intervening carbon atoms 
form a cycloalkyl ring. Structural Formula (XX) provides an example of a 
heteroalkylene group substituted with a C2-C4 alkylene group, which is represented 
by Rn and R12 taken together. Specifically, Rn and R12, taken together with -CH- 
IC (CH2)pCH- can form a cycloalkyl ring. Other examples of heteroalkylene groups 
substituted by an alkylene are shown in the following stmctural formulas: 



\5 
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Other suitable substituents for a heteioalkylene group are described below. 

A '^onaromatic heterocyclic ring" (or also refered to as a '^heterocyclic 
ring") is a monocyclic, bi(^lic, or tricyclic nonaromatic ring of 3 tol4 ring atoms 
which are saturated or partially saturated containing carbon and from one to four 

5 heteroatoms selected from N, O or S. The term 'Nonaromatic heterocyclic ring " 
includes nitrogen-containing heterocyclic rings, which contains from one to three 
nitrogen atoms and optionally further contains one other heteroatom selected from O 
or S. Examples include morpholinyl, thiomorphonlyl, pyrrolindinyl, pierazinyl, 
piperidinyl, azetidinyl, azacycloheptyl, or N-phenylpiperazinyl. The term ''non- 

10 aromatic heterocyclic ring" also includes non-aromatic heterocyclic rings fused to 
aromatic group, e.g., 1,3-benzodioKole, 4-chromanone, and phthalimide. A ''non- 
aromatic heterocyclic ring" may be optionally substituted with a designated number 
of substituents, as described below. 

An "aromatic group" (also referred to as an "aryl group") as used herein 

15 includes carbocyclic aromatic groups, heterocyclic aromatic groups (also refered to 
as "heteroaryl") and fused polycyclic aromatic ring system as defined herein. 

A "carbocyclic aromatic group" is an aromatic ring of 5 to 14 carbons atoms, 
and includes a carbocyclic aromatic group fused with a 5-or 6-membered cycloalkyl 
group such as indan. Examples of carbocyclic aromatic groups include, but are not 

20 limited to, phenyl, 1-naphthyl, 2-naphyl, l-anthracenyl, 2-anthracenyl, 

phenanthrenyl, fluorene, 9-fluorenone, indan and the like. A carbocyclic aromatic 
group is optionally substituted with a designated number of substituents, described 
below for aromatic groups. 

A "heterocyclic aromatic group" (or "heteroaryl") is a monocyclic, bicyclic 

25 or tricyclic aromatic ring of 5- to 14-ring atoms of carbon and from one to four 
heteroatoms selected from O, N, or S. Examples of heteroaryl include, but are not 
limted to N-imidazolyl, 2-imidazole, 2-thienyl, 3-thienyl, 2-furanyl, 3-furanyl, 2- 
pyridyl, 3-pyridyl, 4-pyridyl, 2-pyrimidyl, 4-pyrimidyl, 2-pyranyl, 3-pyranyl, 4- 
pyrazolyl, 5-pyrazolyl, 2-thiazolyl, 4-thiazolyl, S-thiazolyl, 2-oxa2oyl, 4-oxazoyl, 5- 

30 oxazoyl, 2-imidazolyl, isoxazoyl, pyrrolyl, pyrazinyl, and piuinyl and the like. 
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Heterocyclic aromatic (or heteroaiyl) as defined above may be optionally substituted 
wilh a designated number of substituents, as described below for aromatic groups. 

A "fused polycycllc aromatic" ring system is a carbocyclic aromatic group or 
heteroaryl fused with one or more other heteroaryl or nonaromatic heterocyclic ring. 
5 Examples include 2,3-dihydrobenzoftiian, dibenzothiophene, dibenzofuian, 2- 
benzofhienyl, 3-benzothienyl, 2-benzofuranyl, S-benzofuranyl, 2-indolyl, 3-indolyl, 
2-quinolinyl, 3-quinolinyl, 2-benzothiazolyl, 2-benzooxazolyl, 2-benzoimidazolyl, 2- 
qinolinyl, 3-quinolinyl, 1-isoqinolinyl, 3-qumolinyl, 1-isoinoldyl, 3-isoindolyl, 
benzotriazolyl and the like. Fused polycyclic aromatic ring systems may optionally 
10 be substituted witihi a designated number of substituents, as described below for 
aromatic groups. 

"Halo" refers to fluoro, chlorOj bromo and iodo. 

Preferred examples of suitable values for Ar in Stnxctural Formulas (I), and 
(VO-pCXVIO are showa below: 




(xxvm) (XXEX) 




(XXX) (XXXT) 
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(xxxn) 



<Qll 

S' 



(XXXIV) 




(XXXIX) 



10 Rings B-Z ate independently substituted or unsubstituted. Other examples of 

suitable groups for At include substituted or unsubstituted benzoylnaphthyly 
thienylphenyl and naphthoylphenyl. Still other examples of suitable values for Ar are 
found in Examples 1-379. These aromatic groups, when used as values for Ar, can 
be substituted or unsubstituted, as shown in Examples 1-379, or, alternatively, can 

15 contain one or more other aromatic groiq) substituents that are described herein. 
X is -0-, -S-, -CH2- or-C(0). 

Z is a covalent bond, -0-, (-CH2)q-, -CH(CH3)(CH2)q-, -CCCHa) 2(CH2)q-, 

-(CH2)qCH(CH3)-, -(CH2)qC(CH3)2-, -0(CH2)q-, -(CH2)qO., -(CH2)qNH-, 

. -(CH2)qNH-, -(CH2)qCHR2o-, -CHR2o(CH2)q-, -(CH2)qCR2oR20-, -(CH2)qCR2oRaa-, 
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-(CH2)qNR20-, -NR20(CH2)q-, -(CH2)qC(«N0H)r, -C(=N0H)(CH2)q-, 
-CH(0H)-(CH2)q-, -(CH2)q-CH(0H)-, .C0.(CH2)q-, -(CH2)q-C0-, -C00-(CH2)q-, 
-0C0-(CH2)q-, -(CH2)q-0C0-, -(CH2)q-C00-, -(CH2)qC0-NH-, -(CH2)qNH.C0-, 

-(CH2)qCONR2o-, -CONRao(CH2)q^ -(CH2)qNR2oCO- or-NR2oCO(CH2)q-. Z is 
5 preferably a covdent bond, -C(=NOH), -O- or -C(0)- (more preferably -O- or 
-C(0)-); and q is 0, 1, 2 or 3, preferably 0 or 1 . 

Each Eoo is independently a C1-C5 alkyl group or halogenated C1-C5 alkyl 

group. 

Especially preferred values groups for Ar in Structural Formulas Q) and (VI)- 
10 (XXVn) are shown below: 



Phenyl Rings A' and A" are substituted or unsubstituted. 

Suitable substituents for an aromatic group, including the aromatic group 
represented by At (e.g., Phenyl Rings A* and A" and Rings B^Z) and Phenyl Ring A, 

15 an aliphatic group, an allg^I group, an alkylene group, a heteroaUgrlene group, a non- 
aromatic heterocyclic group, an arallcyl group, an aralkenyl group and an allyl group 
are those which do not sigoificantly diminish the activity of the compound at the 
Peroxisome Proliferator Activated Receptors (PPARs), e.g., decrease the activity by 
more than a &ctor of five (preferably no more than a &ctor of two) compared with 

20 tiie corresponding compound without the substituent Examples of substituents 

include halogen (-Br, -CI, -I and -F) -R, -OR, -CN, -NO2, -N(R)2, -COR, -COOR, - 
C0N(R)2, -SOkR (k is 0, 1 or 2) and -NH-C(=NH)-NH2. Other examples include 
sulfonamide, acylsulfonamide, -NR-CO-R. -OS(0)R, -0S(0)2R, cycloalkyl groups, 
substituted or unsubstituted non-aromatic heterocyclic groups, -0(CH2)rC0OH, 

25 -0-0(CH2)rN(R)2, -©(ClfcX -(cycloalkyl), -0(CH2)rOH, .0(CH2)rOSi(R)3. and 
-(CH2)aCH(OR3o)(CH2)bCOOR3i. Each R is independentiy -H, an aliphatic group, a 
substituted aliphatic group, a halogenated aliphatic group, a benzyl group, a 
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substituted benzyl group, an aioxnatic group or a substituted aromatic group, and 
preferably -H, an alkyl group (e.g., a Cl-ClO alkyl group), a halogenated alkyl group 
(e.g., a Cl-ClO halogenated alkyl group), a phenyl groiq) or a substituted phenyl 
group; R30 is a C1-C6 alkyl group or C1-C6 halogenated alkyl group, R31 is -H, a 
5 C1-C6 alkyl group or C1-C6 halogenated alkyl group; r is an integer &om 1 to 6; a 
and b are indq)endently 0, 1 or 2. An aromatic group, benzylic group, an.aliphatic 
group, an alkyl group, an alkylene group, a heteroalkylene group, a non-aromatic 
heterocyclic group, aralkyl group and aralkenyl group can have more than one 
substituent Other examples of suitable substituents for an aromatic group 
10 represented by Ar are those found at the corresponding position of the compounds 
described in die Exemplification Section. 

Preferred substituents for Rings B-Z include halogen, -R9, -OR9, -COR9, 
-COOR9, -CN, a non-aromatic heterocyclic group, an allylic group, 
-(CH2)aCH(OR3o)(CH2)bCOOR3i or-NR9C(0)R9. R9 is -H, an alkyl group (e.g., a 
15 Cl-ClO alkyl group), cycloalkyl, a halogenated alkyl group (e.g., a Cl-ClO 

halogenated alkyl group) or an aromatic group. R30, R31, a and b are as described 
above; preferably R30 is methyl or ethyl, R31 is -H3 and a and b are one. 

More preferably, suitable substituents for Rings B-Z include one or more 
groups selected from halogen, C1-C8 straight chained or branched alkyl, C1-C8 
20 straight chained or branched halogenated alkyl (e.g., -CF3), C3-C8 cycloalkyl, C1-C8 
straight chained or branched alkanoyl, C1-C8 straight chained or branched alkoxy 
(e.g., methoxy), -Br, -F, A^-morpholino, -COOH, -OH, -CN, or C1-C8 straight 
chained or branched halogenated alkoxy (e.g., -OCF3). 

Suitable substituents for Phenyl Rings A' and A" are as described above for 
25 Rings B-Z. 

Preferred substituents for Phenyl Ring A include halogen, -ORio, -Rio, 
aromatic group, substituted aromatic group, aralkyl, substituted aralkyl, aralkenylj 
substituted aralkenyl, allyl and substituted allyl and Rio is -H, an alkyl group (e.g., a 
Cl-ClO alkyl group) or a halogenated alkyl group (e.g., a Cl-ClO halogenated alkyl 
30 group). Specific examples of suitable substituents for Phenyl Ring A include -F, -CI, 
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-OCH3, -OCF3, -CH3, efliyl, n-propyl, &a-propyl, allyl, 2-phenylefhenyl, 
2-pheiiylefhyl, phenyl, -o-biphenyl, -m-biphenyl, -p-biphenyl, -o^JgEUOCHa, 
-m-CfiBUOCHs, -/^-CeHL^OCHa, -0-C6H4F, -/w-CeBLiF and -/^-CelLf. 



.5 



Another embodiment of Ifae present invention is a compomid represented by 
Structtiral Formula (XLE): 



At' 




A— R1 



(XLH). 



At and Ri in Structural Formula (XLI) are as deiBned above in Structural 
Formulas (I) and (VT); s is 0, 1 or 2; Axi is a substituted or unsubstituted arylene 
group; We is a covalent bond, -Wi-, -CHaWr or -W1CH2-; W? is a covalent bond or 

10 -CH2- and Wi is as defined above. Preferably Ri is represented by Structural 

Formula (H), s is 0 or 1, Ari is phenylene {ortho, meta or para substituted), W7 is a 
covalent bond and Wi is -0-. More preferably, Ar is represented by any one of 
Structural Formulas PDCVIII)-PDCX3X) and Ri is represented by Structural 
Formulas (HI) or (IV). Even more preferably, Ar is represented by Structural 

15 Formulas (XL) or (XLI) and Ri is represented by Structural Formula (V). 

Also included in the present invention are methods of treatment as described 
above, wherein the compound represented by Stractural Formula (XLI) is 
administered as the therapeutic agent and the use of the compoimd for the 
manufacture of a medicament for the treatment of the PPAR mediated disorders 

20 .described herein. 

The foUowmg are specific examples of Hie compounds of the present invention: 

(2jS)-3- {4-[3-(Biphenyl-4-yloxy)-prop- 1 -ynyl]-phenyl} -2-methoxy-propionic 
acid (Compound 1); 



(2iS)-3-{4-[3-(4-Benzoyl-phenoxy)-prop-l-ynyl]-phenyl}-2-methoxy- 
propionic acid (Compound 2); 

(2S)-2-Methoxy-3-{4-[3-(4-phenoxy-phenoxy)-prop-l-ynyl]-phenyl}- 
30 propionic acid (Compound 3); 



25 
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(2S)-3-{4-[3-(4-Fluoro-phenoxy)-prop-l-ynyl]-phenyl}-2-me^ 
acid (Compound 4); 

5 (2S)-2-Methoxy-3-{4-[3-(3-phenyl-beiizofimii>-6-ylo^^ 
propionic acid (Compound 5); 

(2S)-3 - {4-[3-(4-Butyl-phenoxy)-piop-l -ynyl]-phenyl} -2-metlioxy-propiomc 
acid (Compound 6); 

10 

(2S)-2-Metlioxy-3-(4-{3-[4-(4-1rifluoromethyl-phenoxy)-phOTO^^ 
ynyl}-phenyl)-propionic acid (Compoxmd 7); 

(2S)-2-Me1iioxy-3-{4-[3-(9-oxo-9H-fluoien-2-yloxy)-prop-l-ynyl]-^^ 
15 propionic acid (Compound 8); 

(2S)-2-Melhoxy-3-{4-[3-(4-oxo-2-phenyl-4H-chromen-7-yloxy>pTop-l^ 
ynyl]-phenyl} -propionic acid (Compound 9); 

20 (2S>3-(4-{3-[4-(2-Fluoro-benzoyl)-phenoxy]-prop-l-ynyl}-phenyl>2- 
methoxy-propionic acid (Compound 10); 

(2S)-2-Methoxy-3- {4-[3<3-pheiQ^lamino--phenoxy)-prop-l -ynyl]-phenyl}- 
piopionic acid (Compound 1 1)^ 

25 

(2S)-3-(4-{3-[4-(4-Fluoro-benzoyl)-phenoxy]-prop-l-ynyl}-phenyl>2- 
methoxy-propionic acid (Compound 12); 

(2S)-2-Methoxy-3-{4-[3-(4-oxo-2-phenyl-4H-chromen-6-yloxy)-prop-l- 
30 ynyl]-phenyl}-propionic acid (Compound 13); 

(2S)-3-(4-{3-[3-(4-Fluoro-phenyl)-ben2ofuran-^-yloxy]-prop-l-ynyl}- 
phenyl)-2-methoxy-propionic acid (Compoxmd 14); 

35 (2S)-2-Methoxy-3-(4- {3-[4-(l -methyH-phenyl-efhyl)-phenoxy]-prop- 1- 

ynyl}-phenyl)-propiomc acid (Compound 15); 

(2S)-2-Methoxy-3-{4-[3-(4-phepylace1yl-phenoxy)-prop-l-ynyl]-plienyl}- 
propionic acid (Compound 16); 

40 

(2S)-3- {4-[3-(4-Benzyl-phenoxy)-prop-l-ynyl]-phenyl}-2-me1hoxy- 
propionic acid (Compound 17); 

(2S)-3-[4-(3-{4-[(2-nuoro-phenyl)-hydroxyimino-mefhyl]-phenoxy}-prop-l- 
45 ynyl)-phenyl]-2-methoxy-propionic acid (Compound 18); 
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(2S)-3-(4- {3 -[4-(Hydroxyimino-phenyl-methyl)-phenoxy]-p^^ -ynyl} - 
phenyl)-2-methoxy-propionic acid (Compound 19); 

5 (2S)-3-[4-(3-{4-[(4-Fluoro-phenyl)-hydroxyinimo-me%l]-phenox^^ 
ynyl)-phenyl]-2-methoxy-propiomc acid (Compound 20); 

(2S)-3-{4-[5-(Biphenyl-4-yIoxy)-pent-l-yiorl]-pheiQrl}-2-metho^^^ 
acid (Compound 21); 

10 

(2S)-2-Methoxy-3-{4--[5-(4-phenoxy-phenoxy)-pent-l-ynyl]-phen)i}- 
propionic acid (Compound 22); 

(2S)-3-{4-[5-(4-Benzoyl-phenoxy)-pent-l-ynyl]-phenyl}-2-methoxy- 
15 propionic acid (Compound 23); 

(2S)-3-{4-[5-(4-Ben2yl-pheno3Q0-pent-l-ynyl]-phenyl}-2-meft 
acid (Compound 24); 

20 (2S)-3-(4-{5-[4-(4"Fluoro-benzoyl)-phenoxy]-pent-l-ynyl}-phenyl)-2- 
methoxy-propionic acid (Compound 25); 

(2S)-2-Methoxy-3<4-{5-[4-(4-trifluoromeajd-phenoxy)-phenoxy]-pent^ 
ynyl}-phenyl)-propionic acid (Compound 26); 

25 

(2S)-2-Metiioxy-3-{4-[5-(4-oxo-2-phenyl-4H-chromen-7-yIoxy)-pe^^ 
ynyl]-phenyl} -propionic acid (Compound 27); 

(2S)-2-Mefhoxy-3-{4-[5-(4-oxo-2-phenyl-4H-cliromen-6-yloxy)-pent-l- 
30 ynyl]-phenyl} -propionic acid (Compound 28); 

(2S)-2-Methoxy.3<4-{5-[4-(l-methyl-l-phenyl-elhyl)-phenoxy].^^^ 
ynyl}-phenyl)-propioxiic acid (Compound 29); 

35 (2S)-2-Methoxy-3-{4-[5-(9-oxo-9H-fluoren-2-yIoxy)-pent-I-ynyl]-p^ 
propionic acid (Compound 30); 

(2S)-2-Methoxy-3-{4-[5-(3-phenylamiQ0-phenoxy)-pent-l-ynyl]-phenyl}- 
propionic acid (Compound 31); 

40 

(2S)-3-(4-{5-[4-(2-Fluoro-benzoyl)-phenoxy]-pent-l.ynyl}-phenyl)-^^ 
methoxy-propionic acid (Compound 32); 

(2S)-2-Methoxy-3-{4-[5-(3-phenyl-ben2»fuian-6-yloxy)-pent-l-yny^^ 
45 phenyl}-propionic acid (Compound 33); 
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(2S)-3-(4- {5-[3-(4-Fluoro-phenyl)-benzofuran-6-yloxy]-pent-l-y^^^ - 
phenyl)-2-methoxy-propionic acid (Compound 34); 

5 (2S)-2-Methoxy-3-{4-[5-(4-phenylacetyl-phenoxy)-pent-l-ynyl]-^^ 
propionic acid (Compound 35); 

(2S)-3- {4-[5-(4-Butyl-phenoxy)-pent-l-ynyl]-phenyl} -2-mefhoxy-propionic 
acid (Compound 36); 

10 

(2S)-3-[4-(5- {4-[(2-FIuoro-phenyl)-hydroxyimino-methyl]-phenoxy} -pent- 1 - 
ynyl)-phenyl]-2-methoxy-propionic (Compound 37); 

(2S)-3-[4-(5-{4-[(4-Fluoro-phenyl)-hydroxyimino-me1hyl]-phenoxy}-pent-l^ 
15 yayl)-phenyl]-2-methoxy-propionic acid (Compound 38); 

(2S)-3-(4- {5-[4-(Hydroxyimino-phenyl-methyl)-phenoxy]-pent-l -ynyl}- 
phenyl)-2-methoxy-propionic acid (Compound 39); 

20 (2S)-3-{4-[4-(Biphenyl-4-yloxy)-but-l-ynyl]-phenyi}-2-methoxy-piopionic 
acid (Compound 40); 

(2S)-2-Methoxy-3 - {4-[4-(4-phenoxy-phenoxy)-but- 1 -ynyl]-phenyl} - 
propionic acid (Compound 41); 

25 

(2S)-3-{4-[4-(4-Benzoyl-phenoxy>but-l-ynyl]-phenyl}-2-me11ioxy- 
propionic acid (Compound 42); 

(2S)-3 -(4- {4- [4-(Hydroxyimino-phenyl-methyl)-phenoxy]-but- 1 -ynyl } - 
30 phenyl)-2-methoxy-propionic acid (Compound 43); 

(2S)-3-(4-{4-[4-(4-'Fluoro-benzoyl)-phenoxy]-but-l-ynyl}-phenyl)-2- 
methoxy-propionic acid (Compound 44); 

35 (2S)-3-(4-{4-[3-(4-Fluoro-phenyl)-benzofuran-^yloxy]-but-l-ynyl}-phe^^^ 
2-me1iioxy-propionic acid (Compound 45); 

(2S)-2-Metlioxy-3-(4-{4-[4-(4-trifluoromefliyl-phenoxy)^henoxy]-but-l- 
ynyl}-phenyl)-propionic acid (Compound 46); 

40 

(2S)-2-Metiioxy-3-{4-[4-(4-oxo-2-phenyl-4H-chromen-7-yioxy)-but-l-ynyl]- 
phenyl}-propionic acid (Compound 47); 

(2S)-2-Methoxy-3-{4-[4-(4-oxo-2-phenyl-4H-chromen-6-yloxy)-but-l-ynyl]- 
45 plienyl}-propionic acid (Compound 48); 
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(2S)-2-Methoxy-3-{4-[6<4-phenoxy-phenoxy>hex-l-jrayl]-phen^ 
propionic acid (Compound 49); 

5 (2S)-3- {4-[6-(4-Benzoyl-phaioxy)-hex-l-ynyl]-plienyl}-2-inethoxy- 

propionic acid (Compound 50); 

(2S)-3- {4-[6-(Biphenyl-4-yloxy)-hex-l-ynyl]-phenyl} -2-me1iioxy-propionic 
acid (Compound 51); 

10 

(2S)-3-{4-[5-(Biphenyl-4-yloxy)-pentanoyl]-phenyl}-2-methoxy-propiom 
acid (Compound 52); 

(2S)-3-{4-[5-(4-Ben2»yl-phenoxy)-pentanoyl]-phenyl}-2-methoxy-propionic 
15 acid (Compound 53); 

(2S)-2-Methoxy-3-{4-[5-(4-phenoxy-phenoxy)-pentanoyl]-phenyl}-propionic 
acid (Compound 54); 

20 3-{4-[4'"(4-Benzoyl-phenoxy)-butyiyl]-phenyl}-2-methoxy-propionic acid 

(Compound 55); 

(2S)-2-Me1hoxy-3-{4-[4-(4-phenoxy-phenoxy)-butyiyl]-phenyl}-pr^^ 
acid (Compound 56); 

25 

(2S)-3-[4-(Biphenyl-4-yloxy)-butyryl-phenyl]-2-meflioxy-propionic acid 
(Compound 57); 

(2S)-3-{4-[6-(Biphenyl-4-yloxy)-hexanoyl]-phen3d}-2-methoxy-propiomc 
30 acid (Compound 58); 

(2S)-2-Meliioxy-3-{4-[6-(4-phenoxy-phenoxy)-hexanoyl]-phenyl}-propionic 
acid (Compoimd 59); 

(2S)-3-{4-[6-(4-Benzoyl-phenoxy)-hexanoyl]-phenyl}-2-metJioxy-propionic 
35 acid (Conq)ound 60); 

(2S)-3-{4-[5-(Biphenyl-4-yloxy)-l-hydroxyimino-pentyl]-phenyl}-2- 
meflioxy-propionic acid (Compound 61); 

40 (2iS, 1 'R*, 2'5'*)-3-(4-{2'-[4-(4-Fluoro-benzoyl)-phenoxy]-cyclopen1yloxy}- 

phenyl)-2-mefhoxy-propiomc acid (Compound 62); 

(2S)-(l%3'R)-2-Methoxy-3-{4-[1^3'-dimetily^3-(4-phenoxy-phe^^^ 
propoxyl]-phenyl}-propionic acid (Compound 63); 

45 
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(2S)-(l'i^,3'i^)-3-{4-[3-(4-BeIlzoylphenoxy).1^3*.dimethylpr^^^ 
pheiiyl}2-inethoxy-propiocdc acid (Compound 64); 

(2SHr5,3'iS)-2-Methoxy.3.{4-[l S3*-dime%l-3K4-^^^ 
5 prqpoxyl]-phenyl}-piopionic acid (Compound 65); 

(2S)-(r5,3'5)-3-{4-[3-(4-Benzoylphenoxy)-lS3'-dime%lpropox^^^ 
phenyl} 2-mefhoxy-propiomc acid (Compound 66); 

10 (2S>-(1 'i?,2'i?)-2-Meflioxy.3-{4-[l •,2'.dimethyI-(4-plienoxy-phenoxy)- 

efhoxyl]-ph6nyl}-propionic acid (Compound 67); 

(2S)-(rJi^'ii)-3.{4-[H4-Ben2oylphenoxy)-r,2*-dimethyl-eft^ 
phenyl}-2-metiioxypropionic acid (Compound 68); 

15 

(2S)-(1 '5,4'iS)-2-Methoxy-3-{4-[l •-methyI-4X4-phenoxy-phenoxy)- 
pentyloxy]-phenyl}-propionic add (Compound 69); 

(2S)-(rS,4'S)-3-{4-[4-(4-Benzoyl-phenoxy)-l-methyl-pentyloxy]-phenyl}- 
20 2-methoxy-propionic acid (Compoimd 70); 

(2S)-(ri^,4'i?)-2-Methoxy-3-{4-[r-methyl-4'-(4-phenoxy-phenoxy)- 
pentyloxy]-phenyl} -propionic acid (Compound 71); 

25 (2S)-(1 'i?,4'ii)-3-{4-[4K4-Benzoyl-phenoxy)-l-methyI-pen1yloxy]-phenyl} - 

2-methoxy-propionic acid (Compound 72); 

(2S)-(1 'iS',2'S)-2-Me1iioxy-3-.{4-[l ',2'-dime1iiyl-(4-phenoxy-phenoxy)- 
eflioxyl]-phenyl}-propionic acid (Compound 73); 

30 (2S)-2-Methoxy-{4-[2-mefliylen-3-(4-phenoxy-phenoxy)-propoxyI]-phenyl}- 
propionic acid (Compound 74); 

(2S)-2-Methoxy-{4-[2-oxo-3-(4-phenoxy-phenoxy)-propoxyl]-phenyI}- 
propionic acid (Compound 75); 

35 

(2S)-2-Methoxy-3-{4-[3-(4-plienoxy-phenoxymefhyl)-benzyloxy]-phenyl}-- 
propionic acid (Compound 76); 

(2S)-2-Methoxy-3-{4-[2-(4-phenoxy-phenoxymethyl)-ben2yloxy]-phenyl}- 
40 propionic acid (Compound 

(2S)-2-Methoxy-3- {4-[3-(4-phenoxy-phenoxy)-phenoxy]-phenyl} -propionic 
acid (Compound 78); 
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(2S)3-[3H3-Benzoyl-pheaoxymethyl)4)iphenyM-yl] 
acid (Compound 79); 

(2S)-3-[444-Be3:izoyl-phenoxymefhyl)-biphmyl-4-yl]-2-me&^ 
5 acid (Coxnpound 80); 

(2S)-(ri?*3*i?*)3-{4-[3^(Biphenyl-4-yloxy)-rK5yclopenty^^ 
metboxy-propionic acid (Conq>ound 81); 

10 (2S)-(rii* 3'5*)3-{4-[3'"(BiphenyM-yloxy)-l '-cyclopen1yloxy]-phenyl}.2- 

methoxy-propionic acid (Compound 82); 

(2S)-(ri?*,3'i?*)-2-Meflioxy-3-{4-[3'«(4-phenoxy.phenoxy)-r- 
cyclopentyloxy]-phenyl}-propionic acid (Compound 83); 

15 

(2S)-(r/2*3'i?*)-3-{4-[3-(4-Benzoyl-phenoxy)-cyclopentyloxy]-phenyl}-^^ 
methoxy-propionic acid (Compound 84); 

(2S)-(rR^3'R*)r2-Meihoxy-3-{4-[3-(4-pllenylace1y^phenoxy)- 
20 cyclopentyloxy]-phenyl}-propionic acid (Compound 85); 

(2S)-(ri?,3'5)3-{4-[3'-(BiphenyM-yIoxy)-r-cyclopentyloxy]-ph^ 
methoxy-propionic acid (Conopound 86); 

25 (2S)<r5,3'i2)3-{4-[3'-(Biphenyl-4-yloxy)-r-cyclopentyloxy]-phenyl}^^^ 
mefhoxy-propionic acid (Compound 87); 

(2S)-(riS,3'5)3.{4.[3'-(Biphenyl-4'yloxy)4^cyclopen1yloxy]-ph^^^ 
mefhoxy-propionic acid (Compound 88); 

30 

(2S)-(rj?,3'i?)3-{4-[3'-(Biphenyl-4-yloxy)-r-cyclopen1yIoxy]-phenyl^ 
methoxy-propionic acid (Compound 89); 

(2S)-(rJi,3'5)0-{4-[3'-(Biphenyl-4-yloxy)-r-cyclohexyloxy]-ph^ 
35 mefhoxy-propionic acid (Compound 90); 

(2S)-(r5,3*i?)-3-{4-[3'-(Biphenyl-4-yloxy)-r-cyclohexyloxy]-^^^ 
mefhoxy-propionic acid (Compound 91); 

40 (2S)-(1 'i?,3'ii)-3-{4-[3'-(BiphenyM-yloxy)-l •-cyclohexyloxy]-phenyl}-2- 

mefhoxy-propionic acid (Compound 92); 

(2S)-(rS,3'5)-3-{4-[3'-(Biphenyl-4-yloxy)-r-cyclohexyloxy]-phenyl} 
mefhoxy-propionic acid (Conqiound 93); 

45 
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(2S)-3-{4-[3-(4-Benzoyl-phenoxy)-propoxy]-phenyl}-2-meft^ 
acid (Compound 94); 

(2S)0-(4-{3-[4-(4-Fluoro-beiizoyl)-phenoxy]-propoxy}-phenyl^^^ 
5 propionic acid (Compound 95); 

(2S)-3- {4-[3-(4-Benzyl-phenoxy)-propoxy]-phenyl} -2-methoxy-propionic 
acid (Compound 96); 

10 (2S)-2-Methoxy-3- {4-[3-(3-phenylamino-phenoxy)-propoxy]-phenyl} - 

propionic acid (Compound 97); 

(2S)-3- {4-[3-(4-Bu1yl-phenoxy)-propoxy]-phenyl} -2-methoxy-propionic acid 
(Compound 98); 

15 

(2S)-3-(4-{3-[4-(2-Fluoio-benzoyl)-phenoxy]-propoxy}-phenyl)-2-metlioxy- 
propionic acid (Compound 99); 

(2S)-2-Methoxy-3-{4-[3-(9-oxo-9H-fluoren-2-yloxy)-propoxy]-phenyl}- 
20 propionic acid (Compound 100); 

(2S)-2-Mefhoxy-3-{4-[3-(2-mefhyl-benzolMazol-5-yloxy)-propoxy]-ph^^ 
propionic acid (Compound 101); 

25 (2S)-2-Mefhoxy-3-{4-[3-(3-moipholin-4-yl-phenoxy)-propoxy]-phenyl}- 
propionic acid (Compound 102); 

(2S)-3-{4-[3-(Biphenyl-2-yloxy)-propoxy]-phenyl}-2-methoxy-propiomc 
acid (Compound 103); 

30 

(2S)-3-{4-[3-(4-Cyclopentyl-phenoxy)-propoxy]-phenyl}-2"methoxy- 
propionic acid (Compound 104); 

(2S)-3-{4-[3-(4-Cyano-3-fluoro-phenoxy)-propoxy]-phenyl}-2-mefhoxy- 
35 propionic acid (Compound 105); 

(2S)-3-{4-[3-(2,4-Difluoro-phenoxy)-propoxy]-phenyl}-2-methoxy- 
propionic acid (Compound 106); 

40 (2S)-2-Methoxy-3-{4-[3-(4-tiifluoromethyl-phenoxy)-propoxy]-phenyl}- 
propionic acid (Compound 107); 

(2S)-2-Methoxy-3- {4-[3-(3-trifluoromethyl-phenoxy)-propoxy]-phenyl} - 
propionic acid (Compound 108); 

45 
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(2S)-2-Metiioxy-3-{4-[3-(5-oxo-5,6,7,8-te1xahydro-naphlJidOT^^ 
propoxy]-pheayl}-propionic acid (Compound 109); 

(2S)-3-{4-[3-(3,5-Di£luoro-phenoxy)-piopoxy]-phenyl}-2-methoxy- 
5 propionic acid (Compound 1 1 0); 

(2S)-3-{4-[3-(Isoquinolin-5-yloxy)-propoxy]-phenyl}-2-methoxy-propiom^ . 
acid (Compound 1 1 1); 

1 0 (2S)-2-Mefhoxy-3- {4-[3-(4-tiifluoromethoxy-phenoxy)-propoxy]-phenyl} - 

propionic acid (Compound 1 12); 

(2S)-3-{4-[3-(4-Fluoro-phenoxy)-propoxy]-phenyl}-2-methoxy-propiomc' 
acid (Compound 113); 

15 

(2S)-2-Mefhoxy-3-{4-[3-(4-plienylace(yl-phenoxy)-propoxy]-phenyl}-' 
propionic acid (Compound 1 14); 

(2S)-2-Me1hoxy-3-(4-{3-[4-(l-methyl-l".pheiiyl-ethyl)-p^^^ 
20 phenyO-piopionic acid (Compound 1 15); 

(2S)-2-Mefhoxy-3-{4-[3-(4-oxo-2-phenyl-4H-chromen-7-yloxy)-propoxy]- 
phenyl}-propionic acid (Compound 116); 

25 4-{3-[4-(2-Carboxy-2-methoxy-ethyl)-phenoxy]-propoxy}-benzoicacid 
benzyl ester (Compound 117); 

(2S)-2-Methoxy-3-{4-[3-(4-oxo-2-phenyl-chroman-6-yloxy)-propoxy]- 
phenyl}-propionic acid (Compound 1 18); 

30 

(2S)-2-Methoxy-3-{4-[3-(4-oxo-2-phenyl-chroman-6-yloxy)-propoxy]- 
phenyl}-propionic acid (Compound 1 19); 

(2S)-2-Methoxy-3-{4-[3-(4-oxo-2-phenyl-chroman-7-yloxy)-propoxy]- 
35 phenyl}-propionic add (Compound 1 20); 

(2S)-2-Methoxy-3-(4-{3-[4-(4-trifluorometiiyl-phenoxy)-phenoxy]- 
propoxy}-phenyl)-propionic acid (Compound 121); 

40 (2S)-3-{4-[2-(4-benzoyl-phenoxy)-etho;Q^]-phenyl}-2-methoxy-propiomc 
acid (Compound 122); 

(2S)-3-{4-[2-(Biphenyl-4-yloxy)-et]ioxy]-phenyl}-2-methoxy-propionicacid 
(Compoundl23 ); 

45 
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(2S)-3-{4-[2-(BiphenyM-ylo3cy)-ace1yl]-phettyl}-2-melhoxy^^^^ 
(Compound 124); 

(2S)-2-Methoxy-3-{4-[2-(4-phenoxy-phenoxy>acetyl]-phenyl}-piopiom^ 
5 acid (Compound 125); 

(2S)-3-{4-[2-(4-Ben2»yl-phenoxy)-acetyl]-phenyl}-2Haaethoxy-^ 
acid (Compound 126); 

10 (lS)-3-{4-[3-(Biphenyl-4-yloxy)-propyl]-phenyl}-2-methoxy-propiomc acid 

(Compound 127); 

(2S)-3-{4-[4-(Biphenyl-4-yloxy)-butyl]-pheiQrl}-2-methoxy-prop^^^ acid 
(Compound 128); 

15 

(2S)-3-{4-[5-(Biphenyl-4-yloxy>pentyl]-phenyl}-2-methoxy-propiomcaci 
(Compound 129); 

3- {4-[3-(4-Benzoyl-plienoxy)-propoxy]-3-methoxy-propiomc acid 
20 (Compound 130); 

,3-(4-{3-[4-(4-Fluoro-benzoyl)-phenoxy]-propoxy}-3-methoxy-phenyl)-2- 
methoxy-propionic acid (Compound 13 1); 

25 3-{4-[3-(BiplienyM-yloxy)-propoxy]-3-methoxy-plienyl}-2-mefhoxy- 
propionic acid (Compound 132); 

2- Methoxy-3-{3-methoxy-4-[3-(4-phenoxy-phenoxy)-propoxy]-phenyl}- 
propionic acid (Compound 133); 

30 

(2S)-3-(4-[3-(Biphenyl-4-yloxy)-propoxy]-3-chloro-phenyl}'-2-methoxy- 
propionic acid (Compound 134); 

3- {3-Chloro-4-[3-(4-phenoxy-phenoxy)-propoxy]-phenyl}-2-me1iioxy-' 
35 propionic acid (Compound 135); 

•3-{4-[3-(4-Benzoyl-plienoxy)-propoxy]-3-chloro-phenyl}-2-metiioxy- 
propionic acid (Compound 136); 

40 3-{4-[3-(Biphenyl-4-yloxy)-propoxy]-3,5-dichIoro-phenyl}-2-meflioxy- 
propionic acid (Compound 137); • 

3-{4-[3-(Biphenyl-4-yloxy)-propoxy]-3-fIuoro-phenyl}-2-metiioxy-propiomc 
acid (Compound 138); 

45 
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3-{4-[3-(Bipheayl-4-yloxy)-propoxy]-3-trifluoromethyl-ph 
propionic acid (Compound 139); 

(2S)-3-{6-[3-(Biphenyl-4-yloxy>piopoxy]-4'-nietho3qr-biphe^^ 
5 methoxy-propionic acid (Compoimd 140); 

3-{6-[3-(Biphenyl-4-yloxy>propoxy]-4'-fluoix>-biphenyl-3-yl}-^^ 
propionic acid (Compound 141); 

10 3-{6-[3-(Biphenyl-4-yloxy)-propoxy]-[l,r;4\riterphenyl-3-yy 
propionic acid (Compound 142); 

3-{6-[3-(Biphenyl-4-yloxy)-propoxy]-2-mefhoxy-biphenyl-3-yl}-2-me1hoxy- 
propionic acid (Compound 143); 

15 

2- Metlioxy-3-{6-[3-(4-phenoxy-phenoxy)-propoxy]-[l,l';4',r']teiplienyl-3- 
yl}-propionic acid (Con5)ound 144); 

3- {4-[3-(4-Beiizoyl-phenoxy)-propoxy]-3-styryl-phenyl}-2-methoxy- 
20 propionic acid (Compound 145); 

3-(4- {3-[4-(Hydroxy-phenyl-methyl)-phenoxy]-propoxy} -3-phenethyl- 
phenyl)-2--me1iioxy-propionic acid (Compoimd 146); 

25 3-{4-[3-(4-Ben2yl-phenoxy)-propoxy]-3-phenethyl-phenyl}-2-methoxy- 
propionic acid (Compound 147); 

(2S)'-3-{3-Allyl-4-[3-(4-phenoxy-phenoxy)-propoxy]-phenyl}-2-methoxy- 
propionic acid (Compound 148); 

30 

(2S)-2-Methoxy-3-{4-[3-(4-phenoxy-plienoxy)-propoxy]-3-propyI-phenyl}- 
propionic acid (Compound 149); 

3-{4-[3-(Biphenyl-4-yloxy)-propoxy]-2-methyl-phenyl}-2-methoxy-aciylic 
35 acid (Compound 1 50); 

3-{4-[3-(Biphenyl-4-yloxy)-propoxy]-2-methyl-phenyl}-2-methoxy- 
propionic acid (Compoimd 151); 

40 3-{3-[3-(Biphenyl-4-yloxy)-propoxy]-phenyl}-2-methoxy-propionic acid 

(Compound 152); 

*2-Methoxy-3-{3-[3--(4-phenoxy-phenoxy)-propoxy]-phenyl}-propionicacid 
(Compound 153); 

45 
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3- {3-[3-(4-Beiizoyl-phenoxy)-propoxy]-phenyl}-2-mefhoxy-pr^ acid 
(Compound 154); 

2-Me1hoxy-3-{3-[5-(4-phenoxy-phenoxy)-pent-l-yayl]-phen^ 
5 acid (Conq)ouiid 155); 

2- Methoxy-3-{3-[5-(4-phenoxy-phOTOxy)-pentyl]-phenyl}-propio2ii acid 
(Compound 156); 

10 2-Methoxy-3-{3-[5-(4-phenoxy-pheaoxy)-pentanoyl]-phenyl}-propionic acid 

(Compound 157); 

3- {4-[3-(3-Myl-biphenyl-4-yloxy)-propoxy]-phenyl}-2-methoxy"propi 
acid (Compound 158); 

15 

(2S)-2-Melhoxy-3-{4-[3-(3-propyl-biphenyl-4-yloxy)-propoxy]-phenyl^ 
propionic acid (Compound 159); 

(2S)-3-{4-[3-(2-Allyl-4-phenoxy-phenoxy)-propoxy]-phenyI}-2-metlioxy- 
20 propionic acid (Compound 160); 

(2S)-2-Methoxy-3-{4-[3-(4-phenoxy-2-propyl-phenoxy)-propoxy]-phenyl}- 
propionic acid (Compound 161); 

25 3-{4-[3-(Biphenyl-4-yloxy)-propoxy]-3-methyl-phenyl}-2-methoxy- 
propionic acid (Compound 162); 

2- Methoxy-3-{3-methyl-4-[3-(4-phenoxy-phenoxy)-propoxy]-phenyl}- 
propionic acid (Compound 163); 

30 

3- {4-[3-(4-Benzoyl-phenoxy)-propoxy]-3-metiiyl-phenyl}-2-methoxy- 
propionic acid (Compound 164); 

(2S)-3-{4-[3"(Dibenzofuran-2-yloxy)-propoxy]-*phenyl}-2-methoxy- 
35 propionic acid (Compound 1 65); 

(2S)-3-[4-(3-{4-[(4-Fluoro-phenyl)-hydroxyimino-methyI]-phenoxy}- 
propoxy)-phenyl]-2-methoxy-propionic acid (Compound 166); 

40 (2S)-3-[4-(3-{4-[(4-Fluoro-phenyl)-hydK)xy-methyl]-phenoxy}-propoxy)- 
pheayl]-2-mefhoxy-propionic acid (Compound 167); 

(2iS)-2-Metiioxy-3-(4-{3-[4<4-piperidin-l-yl-benzoyl)-phenoxy]-propo^^ 
phenyl)-propionic acid (Compound 168); 
45 . 
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(2iS)-2-Methoxy-3-(4-{3-[4-(4-mo3pholm-4-yl-benzoyl)-ph 
propoxy}-phenyl)-propionic acid (Compound 169); 

(2iS)-3-(4-{3-[4-(4-Hydroxy-benzoyl)-phenoxy]-piopoxy}-phenyl^ 
5 methoxy-propionic acid (Compound 170); 

2S-2-methaxy-3-{4-[3-(4-phenoxy-phenoxy)-propoxy]phenyl}propan^ 
acid sodium salt (Compound 171); 

10 (2S)-3-[4-(3-{4-|Hydroxyimino-(4-hydroxy-phenyl)-methyl]-^^ 
piopoxy)-phenyl]-2-methoxy-propionic acid (Compound 172); 

(2S)-3-{4-[3-(4-Benzoyl-3-hydroxy-plienoxy)-propoxy]-plienyl}-2-methoxy- 
propionic acid (Compound 173); 

15 

(2S)-3 "(4- {3-[4-(2,4-Dimethoxy-benzoyl)-phenoxy]-propoxy} -phenyl)-2- 
methoxy-propionic acid (Conipoimd 174); 

3-{4-[3-(4-Beiizyl-phenoxy)-propoxy]-3-metiioxy-phenyl}-2-methoxy- 
20 propionic acid (Compound 175); 

(iS)-3-(4-benzyloxy-phenyl)-2-isopropoxy-propionic acid (Compound 176); 

2S-2-isopropoxy"3-{4-[3-(4-phenoxy-phenoxy)-propoxy]phenyl}propanoic 
25 acid sodium salt (Compound 176 A); 

2-Methoxy-3- {3-methoxy-4-[3-(4-phenylacetyl-phenoxy)-propoxy]-phenyl} - 
propionic acid (Compoimd 177); 

30 3-{4-[3-(4-Butoxy-phenoxy)-propoxy]-3-methoxy-phenyl}-2-methoxy- 
propionic acid (Compound 178); 

2-Methoxy-3-{3-methoxy-4-[3-(4-oxo-2-phenyl-4H-chromen-6-yloxy)- 
propoxy]-phenyl}-propionic acid (Compound 179); 

35 

2- Methoxy-3--(3-methoxy-4-{3-[4-(4-trifluoromethyl-phenoxy)-phenoxy]- 
propoxy}-phenyl)-propionic acid (Compound 180); 

3- {4-[3-(4-Benzyloxy-phenoxy)-propoxy]-3-methoxy-phenyl}-2-me1hoxy- 
40 propionic acid (Compound 1 81); 

3-{4-[3-(4-Dibenzofuran-3-yl-phenoxy)-piopoxy]-3-methoxy-phenyl}-^^ 
methoxy-propionic acid (Compound 182); 
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(2S)-3-{4-[4-CBipheayl-4-yloxy)-butoxy]-phenyl}.2-me 
(Coiiq)oimd 183); 

(2S)-3-{4-[4-(4-Benzoyl-phenoxy)-butoxy]-phenyl^ 
5 acid (Compound 184); 

(2S)-2-Methoxy-3-{4-[4-(4-phenoxy-phenoxy)-butoxy]-phenyl}-piopi^^ 
acid (Compound 1 85); 

10 (2S)-2-Methoxy-3-{4-[2-(2,3,6-tiifluoro-phenoxy)-ethoxy]-phe^^^ 
propionic acid (Compound 186); 

(2S)-3-[4-(3-Benzyloxy-benzyloxy)-phenyl]-2-meflioxy"propiomcacid 
(Compound 187); 

15 

3- {4-[3-(Biphenyl-4-yloxy)-propoxy]-2-methoxy-phenyl} -2-methoxy- 
propionic acid (Compound 188); 

3-{4-[3-(4-Benzoyl-phenoxy)-propoxy]-2-mefhoxy-phenyl}-2-methoxy- 
20 piopionic acid (Compound 1 89); 

2- Methoxy-3-{2-methoxy-4-[3-(4-phenoxy-phenoxy)-propoxy]-phenyl}- 
propionic acid (Compound 190); 

25 3-{4-[3-(Biphenyl-4-yloxy)-propoxy]-2-chloro-phenyl}-2-methoxy-propionic 
acid (Compound 191); 

3- {2-Chloro-4-[3-(4-phenoxy-phenoxy)-propoxy]-phenyl} -2-metiioxy- 
propionic acid (Compound 192); 

30 

3-{4-[3-(4-Benzoyl-phenoxy)-propoxy]-2-chloro-phenyl}-2-methoxy- 
propionic acid (Compound 193); 

(2S)-4-{3-[4-(2-Carboxy-2-methoxy-ethyl)-phenoxy]-propoxy}-benzoicacid 
35 (Compound 194); 

(2S)-3-{4-[3-(4-Dibenzothiophen-4-yl-phenoxy)-propoxy]-phenyl}-2- 
methojQ^-propionic acid (Compound 195); 

40 (2S)-3-{4-[3-(4'-Hydroxy-biphenyl-4-yloxy)-propoxy]-phenyl}-2-metiioxy- 
propionic acid (Compound 196); 

(2S)-4*-{3-[4-(2-Carboxy-2-methoxy-ethyl)-phenoxy]-propoxy}-biphenyl-4- 
carboxylic acid (Compound 197); 

45 
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(2S)-3-{4-[2<4-Benzoyl-phenoxy)-cyclohexyloxy]-phenyl^ 
propionic acid (Compound 198); 

(2S)-3-(4-{2-[4-(4-nuoro-benzoyl)-phenoxy]K?yclohexyloxy}-^^ 
5 mefhoxy-propionic acid (Conqpound 199); 

(2S)-3-(4- {3 -[3-(4-Fluoro-phenyl)-ben2ofuisui-^-yloxy]-^ -phenyl)-2- 
me&oxy-propionic acid (Compound 200); 

10 (2S)-2-Mefhoxy-3- {4-[3K5,6,7,8-tetrahydro-naphfhden--2-yloxy)-propoxy]- 

phenyl}-propioiiic acid (Compound 201); 

(2S)-3-{4-[3<4-Benzyloxy-phenoxy)-propoxy]-phenyl}-2-methox^^ 
propionic acid (Compound 202); 

15 

(2S)-3-{4-[3-(4-Butoxy-phenoxy)-piopoxy]-phenyl}-2-me1]ioxy-prop 
acid (Compound 203); 

(2S)-3-{4-[3-(4-Heptyloxy-phenoxy)-propoxy]-phenyl}-2-methoxy- 
20 propionic acid (Compound 204); 

(2S)-3- {4-[3-(6-Benzoyl--naphthaIen-2Tyloxy)-propoxy]-phenyl} -2-methoxy- 
propionic acid (Compound 205); 

25 (2S)-3- {4-[3-(Benzo[ 1 ,3]dioxol-5-yloxy)-propoxy]-phenyl} -2-mefhoxy- 

propionic acid (Compound 206); 

(2S)-3- {4-[3-(9H-Fluoren-2-yloxy)-propoxy]-phenyl} -2-mefhoxy-propionic 
acid (Compound 207); 

30 

(2S)-2-Me1hoxy-3- {4-[3-(4-octyl-phenoxy)-propoxy]-phenyl}-propionic acid 
(Compound 208); 

(2S)-2-Methoxy-3-{4-[3-(naphthalen-l-yloxy)-propoxy]-phenyl}-propionic 
35 acid (Compound 209); 

(2S)-3-{4-[3-(lH-lhdol-7-yloxy)-propoxy]-phenyl}-2-mefhoxy--propionic 
acid (Compound 210); 

40 (2S)-3-{4-[3-(4'-Fluoro-biphenyl-4-yloxy)-propoxy]-phenyl}-2-methoxy- 
propionic acid (Compound 21 1); 

(2S)-3-{4-[3-(4'-Chloro-biphenyl-4-yloxy)-propoxy]-phenyl}-2-methoxy- 
propionic acid (Compound 212); 

45 
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•(2S)-3-{4-[3-(3^5'-Bis-trifluorome1hyl-biphenyl-4-yIoxy)-^ 
2-methoxy-piopioiuc acid (Compoimd 213); 

(2S)-3- {4-[3-(4-Dibenzofuran4-yl-pheno3qO-p^^ 
5 piopionic acid (Compound 214); 

(25)-2-Methoxy-3-{4-[3-(4-phenoxy-biphenyl-4-yloxy)-propoxy]-phen^ 
propionic acid (Compound 21 S); 

10 (2S)-2-Me1hoxy-3-{4-[3-<4-thiophen-2-yl-phenoxy)-propoxy]-phe^ 
piopionic acid (Compound 216); 

(2iS)-3-{4-[3-(3*-CUoro-biphenyl-4-yloxy)-propoxy]-phenyl}-2-me1k>xy^ 
propionic acid (Compound 217); 

15 

(2iS)-3- {4-[3-(2'-Chloro-biphenyl-4-yloxy)-propoxy]-phenyl}-2-metiioxy- 
pTopionic acid (Compound 218); 

(2iS)-3-{4-[3-(2-Fluoro-biphenyl-4-yloxy)-propoxy]-phenyl}-2-methoxy- 
20 propionic acid (Compound 219); 

(25)-3-{4-[3-(4-Benzo[l,3]dioxol-5-yl-phenoxy)-propoxy]-phenyl}-2- 
methoxy-propionic acid (Compound 220); 

25 (25)-3-{4-[3-(44ert-Butyl-biphenyl-4-yloxy)-propoxy]-phenyl}-2-methoxy- 
propionic acid (Compound 221); 

(25)-2-Methoxy-3-{4-[3-(3-trifluoromethoxy-biphenyl-4-yloxy)-propoxy]- 
phrayl} -propionic acid (Conqiound 222); 

30 

(2jS)-2-Methoxy-3-{4-[3-(4-trifluoromethoxy-biphenyl-4-yloxy)-propoxy]- 
phenyl}-propionic acid (Compound 223); 

(2iS)-3-(4- {3-[4-(2-Chloro-benzoylamino)-phenoxy]-propoxy} -phenyl)-2- 
35 methoxy-propionic acid (Compound 224); 

(2iS)-2-Mefhoxy-3-(4-{3-[4-(2-methoxy-benzoylamino)-phenoxy]-propoxy}- 
plienyl)-propionic acid (Compound 225); 

40 (25)-3-(4- {3-[4-(2,2-Dimethyl-propionylamino)-plienoxy]-propoxy} - 

phenyl)-2-meflioxy-propiomc acid (Compound 226); 

(2iS)-3-(4-{3-[4-(3-Fluoro-benzoylamino)-phenoxy]-propoxy}-phenyl)-2- 
methoxy-ptopionic acid (Compound 227); 

45 
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(25)-2-Metho3Qr-3-(4-{3-[4-(3-methoxy-beiizoyl^ 
phenyl)-propioiuc acid (Compound 228); 

(25)-2-MetJioxy-3-(4-{3-[4-(3-methyl-ben2»ylamino)-pte 
5 phenyl)-propionic acid (Compound 229); 

(2iS)-3-(4-{3-[4-(4-nuoro-benzoylanimo)-phenoxy]-propoxy} 
methoxy-propionic acid (Compound 230); 

10 (25)-3-(4-{3-[4-(4-ChlorO"benzoylamino)-phenoxy]-propoxy}-phenyl)-2- 
mefhoxy-propionic acid (Compound 231); 

(25)-2-MethoxyO-(4-{3-[4-(4-metiioxy-benzoylamino)-phenoxy]-propox 
phenyl)-propiomc acid (Compound 232); 

15 

(2S)-2-Mefhoxy-3-{4-[3-(4-phenytocetylamino-phenoxy)-propoxy]--phenyl}- 
propionic acid (Compound 233); 

(2iS)-3-(4- {3-[4-(2-Chloro-benzoyl)-phenoxy]-propoxy } -phenyl)-2-inethoxy- 
20 propionic acid (Compound 234); 

(25)-2-Methoxy-3-(4- {3-[4-(naphthalene- 1 -carbonyl)-plienoxy]-propoxy} - 
phenyl)-propiomc acid (Compound 235); 

25 (25)-3-(4-{3-[4-(3-Fluoro-ben2»yl)-phenoxy]-propoxy}-phenyl)-2-methoxy- 
propionic acid (Compound 236); 

(2S)-2-Methoxy-3-(4-{3-[4-(3-methoxy-benzoyI)-phenoxy]-propoxy}- 
phenyl)-propiomc acid (Compound 237); 

30 

(2)S)-2-Meflioxy-3-(4-{3-[4-(naphthalene-2-carbonyl)-phenoxy]-propoxy}- 
phenyl)-propionic acid (Compound 238); 

(2iS)-2-Methoxy-3-(4-{3-[4-(4-me1iiyl-benzoyl)-phenoxy]-propoxy}-p^ 
35 propionic acid (Compound 239); 

(2jS)-3-(4-{3-[4-(2,2-Dimethyl-propionyl)-phenoxy]-propoxy}-phehyl)-2- 
mefhoxy-propionic acid (Compound 240); 

40 (25)-3- {4-[3-(4-Isobutyryl-phenpxy)-propoxy]-phenyl} -2-methoxy-propionic 

acid (Compound 241); 

(2iS)-2-Methoxy-3-(4- {3-[4-(3-phenyl-propionyl)-phenoxy]-propoxy} - 
phenyl)-piopionic acid (Compound 242); 

45 
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3-{4-[3-(Bipheiiyl-4-yloxy)-propoxy]-2-fluoro-phe]:Qd}-^^ 
acid (Compound 243); 

2-phenoxy-3-[4-(4-phenoxy-phenoxy)propoxyphenyl]piopanoic acid 
5 (Compound 244); 

(2S,2*S)-3-(4-{3-[4<2*<;arboxy-2'-methoxy-e1hyl)-phenoxy]-propo^^ 
phenyl)-2-methoxy-propianic acid (Compound 245); 

10 a-Mefhoxycinnamate fiitermediate, ethyl 2iS^2-methoxy^3-(4-liydroxyphenyl) 

piopanoate (Compound 246); 

25'-2-methoxy-3- {4-[3-(4-phenoxy-phenoxy)-propoxy]plienyl} propanoic acid 
(Compound 247); 

15 

(25)-(2'AS)-2-Methoxy-{4-[2'-methylO-(4-phenoxy-phenoxy)-propoxy]- 
phenyl}-propionic acid (Compound 248); 

2(S)-3-[4-(3-Benzyloxy-propoxy)-phenyl]-2-methoxypropionicacid 
20 (Compound 249); ' 

(2S)-3-[4-{5-Ben2yloxy-pen1yloxy)-phenyl]-2-methoxypropiomcacid 
(Compound 250); 

25 (2S)-2-ethoxy-{4-[3-(4-'phenoxy-phenoxy)-propoxyl]-phenyl}-propionicacid 
(Compound 251); 

(2S)-2-Benzyloxy-3-{4-[3-(4-phenoxy-phenoxy)-propoxy]-phenyl}- 
propionic acid (Compound 252); 

30 

(2S)-3-{4-[3-(4-{4-[2-(tert-Butyl-dimethyl-silanyloxy)-ethoxy]-^^ 
phenoxy)-propoxy]-phOTyl}-2-methoxy-propiomc acid (Compound 253); 

(2S)- 3-[4-(3-{4-[4-(2-Hydroxy-ethoxy)-benzoyl]-phenoxy}-propoxy)- 
35 phenyl]-2-methoxy-propionic acid (Compound 254); 

(2S)-3-{4-[3-(4-Phenoxy-phenoxy)-propoxy]-phenyl}-2-propoxy-propionic 
acid (Compound 255); 

40 (2S)-3-{4-[3-(4-Beozoyl-phenoxy)-propoxy]-phenyl}-2-ethoxy-propionic 
acid (Compound 256); 

(2S)- 3-{4-[3-(4-Benzyl-plienoxy)-propoxy]-phenyl}-2-ethoxy-propiomc 
acid (Compound 257); 

45 
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(2S)-3-{4-[3-(4-Benzoyl-phenoxy>propoxy]-3-chloro-pheny^ 
ptopionic acid (Compound 258); 

(2iS)-4'-{3-[4-(2-Caiboxy-2-mefhoxy-^fhyl)-2-me1hoxy-p^ 
5 biphenyl-4-carboxylic acid (Compound 259); 

(2iS)-3-{4-[3-(4*-^er^-Butyl-biphenyM-yloxy)^iopoxy]-2-melh^ 
acid (Compound 260); 

10 (2iS)-3-(4-{3-[4K4-Hydioxy-phenoxy)-phenoxy]-propoxy}-phenyl^^^ 
methoxy-piopionio acid (Compound 261); 

(25)-2-Methoxy-3-(4-{3-[4-(2^3,3-tetiafluoTO-propoxy)-phenoxy]- 
propoxy}-phenyl)-propionic acid (Compound 262); 

15 

(2S)-2-Methoxy-3-(4-{3-[4-(3-methyl-butoxy)-phenoxy]-propoxy}-phen 
propionic acid (Compound 263); 

(2iS^-3-{4-[3-(44sobutoxy-phenoxy)-propoxy]-phenyl}-2-methoxy-propiomc 
20 acid (Compound 264); 

(2iS)-3-{4-[3-(4-Isopropoxy-phenoxy)-propoxy]-phenyl}-2-methoxy- 
propionic acid (Compound 265); 

25 (25)-3- {4-[3-(4-Cyclohexyhnethoxy-phenoxy)-propoxy]-phenyl}-2- 

metboxy-propionic acid (Compound 266); 

(2iS)-2-Methoxy-3-{4-[3-(4-phenetyloxy-phenoxy)-propoxy]-phenyl}- 
propionic acid (Compoimd 267); 

30 

(2^)-3-(4-{3-[4-(3-Dimethylamino-propoxy)-phenoxy]-propoxy}-pheny0 
melhoxy-propionic acid (Compound 268); 

(2iS)-3-{4-[3-(4-Carboxyme1hoxy-phenoxy)-propoxy]-phenyl}-2-methoxy- 
35 propionic acid (Compound 269); 

(25).3-(4-{3-[4-(lH-lhdol-5-yl)-phenoxyl-propoxy}-phenyl)"2-methoxy- 
propionic acid (Compound 270); 

40 (2iS)-2-Methoxy-3-{4-[3-(4-pyridin-3-yl-phenoxy)-propoxy]-phenyl}- 
propionic acid (Compound 271); 

(2S)-2-Methoxy-3-{4-[3-(4-pyridin-4-yl-phenoxy)-propoxy]-phenyl}- 
propionic acid (Compound 272); 

45 
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(2S)-2-Methoxy-3-{4-[3-<4-qumolm-8-yl-phenoxy)-propoxy]-pte 
propionic acid (Compound 273); 

(25)-3-{4-[3-(4'-Cyano-biphfinyl-4-yloxy)-propoxy]-phe^^ 
5 propionic acid (Compound 274); 

(25)-2-Methoxy-3<4-{3-[4XlH-tetrazol-5-yl)biplienyl-^^^ 
phenyl)-propionic acid (Compound 275); 

10 (25)-3-{4-[3<4-Imidazol-l-yl-phenoxy)-propoxy]-ph^^ 
propionic acid (Compound 276); 

(2iS)-3-(4-{3-[4-(l,3-Dioxo-l,3-dihydro-isomdol-2-yl)-phenoxy]-pr^ 
phenyl)-2-methoxy-propionic acid (Compound 277); 

15 

(25)-3-(4-{3-[4-(4-Acetyl-piperazin-l-yl)-phenoxy]-propoxy}-phenyl)-2- 
methoxy-ptopionic acid (Compound 278); 

(2iS)-2-Methoxy-3-{4-[3-(4-piperazin-l-yl-phenoxy)-propoxy]-phenyl}- 
20 propionic acid (Compound 279); 

(2iS)-2-Methoxy-3-{4-[3-(4-moipholin-4-yl-phenoxy)-propoxy]-phenyl}- 
propionic acid (Compound 280); 

25 (2iS)-3-{4-[3-'(Biphenyl-4-yloxy)-propoxy]-2-chloro-phenyl}-2-ethoxy- 
propionic acid (Compound 281); 

3-{4-[3-(4-Ben2oyl-phenoxy)-propoxy]-2-chloro-phenyl}-2-ethoxy- 
propionic acid (Compound 282); 

30 

(2S)-3-{4-[2-(biphenyl-4-yloxy)-ethoxy]-phenyl}-2-methoxy-propionicacid 
(Compound 283); 

(2S)-2-methoxy-3-{4-[3'-(3-trifluoromethyl-phenoxy)-propoxy]-phenyl}- 
35 propionic acid (Compound 284); 

(2S)-2-methoxy-3-[4-(3-plienoxy-propoxy)-phenyl]-propioiiicacid 
(Compound 285); 

. 40 (2S)-3- {4-[3-(biphenyI-3-yloxy)-propoxy]-phenyl} -2-methoxy-propioiuc 

acid (Compound 286); 

(2S)-2-metioxy-3-{4-[3-(2-methyl-ben2othiazol-5-yloxy)-propoxy]-phenyl}- 
propionic (Compound 287); 

45 
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(2S)-2-methoxy-3-{4-[3-(3-moipholin-4-yl-phenoxy>pro^^ 
propiomc acid (Compound 288); 

(2S)-2-methoxy-3-{4-[3-(5,6,7,8-teti:ahj^-mphtii^ 
5 phenyl}-piopioiiic acid (Compound 289); 

2- me1hoxy-3-{4-[2<4-phenoxy-phenoxy)-elhoxy]-pheiQ^l}-^ 
(Compound 290); 

10 3-{3-[3-(biphenyl-4-yloxy)-propoxy]-phenyl}-2-methoxy-propionic acid 

(isomer 1) (Compound 291); 

3- {3-[3-(biphenyl-4-yioxy)-propoxy]-phenyl}-2-meliioxy--propiomcacid 
(Isomer 2) (Compound 292); 

15 

(2S)-3-{4-[3-(2-cyano-phenoxy)-propoxy]-phenyl}-2-metlioxy-propionic 
acid (Compound 293); 

(2S)-2-methoxy-3- {4-[3-(2-me1iioxy-phenoxy)-propoxy]-phenyl} -propiomc 
20 acid (Compound 294); 

(2S)-2-{3-[4-(2-carboxy-2-methoxy-efhyl)-phenoxy]-propoxy}-benzoicacid 
(Compound 295); 

25 (2S)-3- {4-[3-(3 -cyano-phenoxy)-propoxy]-phenyl} -2-methoxy-propiomc 

acid (Compound 296); 

(2S)-3-{4-[3-(3-dimethylamino-phenoxy)-propoxy]-phenyl}-2-meflioxy- 
propionic acid (Compound 29';0; 

30 

(2S)-3- {3-[4-(2-carboxy-2-metiioxy-ethyl)-phenoxy]-propoxy} -benzoic acid 
(Compound 298); 

(2S)-3-{4-[3-(indan-5-yloxy)-propoxy]-phenyl}-2-methoxy-propionic acid 
35 (Compound 299); 

(2S)-2-methoxy-3-{4-[3-'(naphthalen-2-yloxy)-propoxy]-phenyl}-propiomc 
acid (Con:q)ound 300); 

40 (2S)-3- {4-[3~(lH-indol-5-yloxy)-propoxy]-plienyi} -2-methoxy-propionic 

acid (Compound 301); 

(2S)-2-methoxy-3-{4-[3-(quinolin-6-yloxy)-propoxy]-phenyl}-propionicacid 
(Compound 302); 

45 
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(2S)-2-methoxy-3-{4-[3-(3-methoxy-ph6noxy)-propoxy]-phenyl}-propiom^ 
acid (Compound 303); 

(2S)-3-{4-[3-(3-fluoro-phenoxy)-propoxy]-phenyl}-2-methoxy-p^^ 
5 acid (Conq)oimd 304); 

(2S)-3-{4-[3-(2-isopropyl-phenoxy)-propoxy]-phenyl}-2-me1ii07qr-pi^^^ 
acid (Compound 305); 

10 (2S)-2-meflioxy-3-[4-(2-phenoxy-ethoxy)-phenyl]-propionic acid 

(Compound 306); 

(2S)-3-{4-[2-(2-cyano-phenoxy)-ethoxy]-phenyl} -2-methoxy-propiomc acid 
(Compound 307); 

15 

(2S)-2-mefhoxy-3- {4-[2-(2-methoxy-phenoxy)-etiioxy]-phenyl} -propionic 
acid (Conq)ound 308); 

(2S)-3-{4-[2-<biphenyl-2-yloxy)-ethoxy]-phenyl}-2-methoxy-propionicacid 
20 (Compound 309); 

(2S)-2- {2-[4-(2-caAoxy-2-mefho>Qr-ethyI)-phenoxy]-ethoxy} -benzoic acid 
(Compound 3 10); 

25 (2S)-3-{4-[2-(2-isopropyl-phenoxy)-ethoxy]-phenyl}-2-niethoxy--propionic 
acid (Compound 311); 

(2S)-3-{4-[2-(3-cyano-phenoxy)"ethoxy]-phenyl}"2-methoxy-propionicacid 
(Compound 312); 

30 

(2S)-3-{4-[2-(3-dimediylaniino-phenoxy)-ethoxy]-phenyl}-2-metlioxy- 
propionic (Compound 313); 

(2S)-3-{4-[2-(biphenyl-3-yloxy)-ethoxy]-phenyI}-2-methoxy-propiomcacid 
35 (Compound 314); 

(2S)-3-{2-[4-(2-carboxy-2-methoxy-ettiyl)-phenoxy]-«thoxy}-benzoic acid 
(Compound 3 IS); 

40 (2S)-3-{4-[2-(indan-5-yloxy)-ethoxy]-phenyl}-2-metlioxy-propionicacid 
(Compound 3 16); 

(2S)-2-metiioxy-3-{4-[2-(iwphthalen-2-yloxy)-ethoxy]-phenyl}-propiom^ 
acid (Compound 3 17); 

45 
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(2S)-2-Methoxy-3-{4-[2-(quinoKn-6-yloxy)-ethoxy]-phenyl}-^^ 
(Compound 3 18); 

(2S)-2-Methoxy-3-{4-[2-(3-moipholm-4-yl-phenoxy)-eflioxy]-phenyl}- 
5 piopionic acid (Compound 319); 

(2S)-2-methoxy-3-{4-[2-(2-methyl-benzothia2X)l-5-yloxy)-eft^ 
propionic (Compound 320); 

10 (2S)-2-me1iioxy-3-{4-[2-(3-methoxy-phenoxy)-ethoxy]-phenyl}- 
acid (Compound 321); 

(2S)-3- {4-[2-(3-fluoio-pheno>cy)-e1hoxy]-phenyl}-2-methoxy-propiom^ acid 
(Compound 322); 

15 

2- meflioxy-3-[3-(3-phenoxy-propoxy)-phCTyi]-propionic acid (isom^ 1) 
(Compound 323); 

3- {3-[3-(2-cyano-phenoxy)-propoxy]-phenyl} -2-methoxy-propionic acid 
20 (isomer 1) (Compound 324); 

3-{3-[3-(3-cyano-phenoxy)-propoxy]-phenyl}-2-methoxy-propiomcacid 
(isomer 1) (Compound 325); 

25 2-methoxy-3-[3-(3-phenoxy-propoxy)-phenyl]-propiomc acid (isomer 2) 

(Compound 326); 

3-{3-[3~(2-cyano-plienoxy)-propoxy]-phenyl}-2-metiioxy-propiomcacid 
(isomer 2) (Compound 327); 

30 

3 - {3-[3 -(3-cyano-phenoxy)-propoxy]-phenyl} -2-methoxy-propionic acid 
(isomer 2) (Compound 328); 

2-metiioxy-3- {3-[3-(2-methoxy-phenoxy)-propoxy]-phenyl} -propionic acid 
35 (isomer 1) (Compound 329); 

2- meflioxy-3- {3-[3-(2-mefhoxy-phenoxy)-propoxy]-phenyl}-propionic acid 
(isomer 2) (Compound 330); 

40 3-{3-[3-(2-isopropyl-phenoxy)-prDpoxy]-phenyl}-2-methoxy-propionicacid 
(isomer 1) (Conq)ound331); 

3- {3-[3-(2-isopropyl-phenoxy)-propoxy]-phenyl}-2-methoxy-propionicacid 
(isomer 2) (Compound 332); 

45 
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3-{3-[3-(2-carboxy-2-me1iioxy-^thyl)-pheno3cy]-pn)poxy}-be^ acid 
(isomer 1) (Compound 333); 

3- {3-[3 -(2-^aiboxy-2-methoxy-ethyl)-phenoxy]-propoxy} -benzoic acid 
5 (isomei2) (Conq)oiind 334); 

2-methoxy-3-{3-[3-(3-methoxy-phenoxy)-pn)poxy]-phenyl}-propiomcad 
(isomer 1) (Compound 335); 

10 2-methoxy-3- {3-[3-(3-methoxy-phenoxy)-propoxy]-plieayl}-propiomc acid 

(isomer 2) (Compound 336); 

2-methoxy-3- {3-[3-(naph11ialen-2-yloxy)-propoxy]-phenyl}-propionic acid 
(isomer 1) (Compound 337); 

15 

2-methoxy-3-{3-[3-(naphfhalen-2-yloxy)-propoxy]-phenyl}-propionica^^ 
(isomer 2) (Compound 338); 

2-meflioxy-3-{3-[3-(2-methyl-ben2othia2X)l-5-yloxy)-propoxy]-phenyl}- 
20 propionic acid (isomer 1) (Compound 339); 

2- methoxy-3-{3-[3<2-methyl-benzothiazol-5-yloxy)-propoxy]-phenyl}- 
prppionic acid (isomer 2) (Compound 340); 

25 3- {3-[3-(2-chloro-phenoxy)-propoxy]-phenyl}-2-methoxy-propionic acid 

(isomer 1) (Compound 341); 

3- {3-[3-(2-chloro-phenoxy)-propoxy]-phenyl}-2-methoxy-propionic acid 
(isomer 2) (Compound 342); 

30 

3-{3-[3-(3,4-dimetiiyl-phenoxy)-propoxy]-phenyl}-2-methoxy-propiomcad 
(isomer 1) (Compound 343); 

3- {3-[3-(3,4-dimethyl-phenoxy)~propoxy]-plienyl}-2-metiioxy-propionic acid 
35 (isomer 2) (Compound 344); 

2- {3-[3-(2-carboxy-2-metiioxy-ethyl)-phenoxy]-propoxy} -benzoic acid 
(isomer 1) (Compound 345); 

40 2- {3-[3-(2-carboxy-2-metiioxy-efhyl)-phenoxy]-propoxy}-benzoic acid 

(isomer 2) (Compound 346); 

3- {3-[3-(biphenyl-3-yloxy)-propoxy]-phenyl}-2-methoxy-propionic acid 
(isomer 1) (Compound 347); 

45 
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3-{3-[3-(biphenjd-3-yloxy)-propoxy]-phenyl}-2-metboxy-pix)p acid 
(isomer 2) (Compound 348); 

2-methoxy-3-{3-[3-<quinolin-6-yloxy)-propoxy]-phenyl}-pro^^ 
5 (isomer 1) (Compound 349); 

2-methoxy-3-{3-[3-(quinolin-6-yloxy)-propoxy]-phenyl}-propi^^ 
(isomer 2) (Compound 350) ; 

10 3- {3 -[2-(2-isopropyl-phenoxy)-etlioxy]-plienyl}-2-methoxy-propiomc acid 

(isomer 2) (Compound 35 1); 

2- methoxy-3-{3-[2-(3-me1iioxy-phenoxy)-etiioxy]-phenyl}-propiomc acid 
(isomer l)(Compound 352); 

15 

3- {3-[2-(3-fluoro-phenoxy)-ethoxy]-phenyl}-2-methoxy-propionic acid 
(isomer 1) (Compound 353); 

2-methoxy-3-{3-[2-(5,6,7,8-tetrahydro-naphfhalen-2-yloxy)-e11ioxy]- 
20 plienyl}-propionic acid (isomer 1) (Compound 354); 

2-methoxy-3-{3-[2-(3"methoxy-phenoxy)-ethoxy]~phenyl}-propiomc acid 
(isomer 2) (Compound 355); 

25 3-{3-[2-(3-fluoro-phenoxy)-ethoxy]-phenyl}-2-methoxy-propionic acid 

(isomer 2) (Compound 356); 

2-methoxy-3-{3-[2-(5,6,7,8-tetrahydro-naphthalen-2-yloxy)-ethoxy]- 
phenyl}-propionic acid (isomer 2) (Compound 357); 

30 

(2S)-2-methoxy-3- {4-[2-(4-trifluoromethyl-phenoxy)-ethoxy]-phenyl} - 
propionic acid (Compound 358); 

(2S)-2-methoxy-3-(4-{2-[4-(l-methyl-l-phenyl-ethyl)-phenoxy]-eth^ 
35 phenyl)-propionic add (Compound 359); 

(2S)-3-{4-[2-(4-benzyl-phenoxy)-ethoxy]-phenyl}-2-methoxy-propionicacid 
(Compound 360); 

40 (2S)-2-metiioxy-3-{4-[2-(4TOxo-2-phenyl-4H-<;hromen-7-yloxy)-ethoxy]- 
phenyl}-propionic acid (Compound 361); 

(2S)-3T{4-[2-(4-cyclopentyl-phenoxy)-e&oxy]-phenyl}-2-methoxy-propiomc 
acid (Compound 362); 

45 
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(2S)-3-{4-[2-(9H-fluoren-2-yloxy)-efhoxy]-phenyi}72-melh^ 
acid (Compound 363); 

(2S)-3"{4-[2-(4-butyl-phenoxy)-e1hoxy]-phenyl}-2^^^ 
5 (Compound 364); 

(2S)-3-{4-[2-(2'-fluoro-biphenyl-4-yloxy)-eftoxy]-phenyl}-2-meaoxy- 
propionic acid (Compound 36S); 

10 (2S)-3-(4- {2"[4-(2>dimeliiyl-propionyl)-phenoxy]-ellioxy}-phenyl)-2- 

mefhoxy-propionic acid (Compound 366); 

3-(4-{2-[4-(2,2-<iimethyl-propionylamino)-phenoxy]-ethoxy}-phenyl)-2- 
metboxyrpropionic acid (Compound 367); 

15 

(2S)-3-(4-{2-[4-(cyclopentanecaibonyl-anMno)-phenoxy]-ethoxy}-phe^^ 
2-mefhoxy-propionic acid (Compound 368); 

(2S)-3-[4-(2-{4-[(furan-2-carbonyl)-amino]-phenoxy}-elJ^^ 
20 methoxy-propionic acid (Compound 369); 

(2S)-2-methoxy-3-[4-(2- {4-[(pyridine-3-carbonyl)-amino]-phenoxy} - 
ethoxy)-phenyl]-piopiomc acid (Compound 370); 

25 (2S)-2-methoxy-3-{4-[2-(2-pyrrolidin-l-yl-phenoxy)-ethoxy]-phenyl>- 
propionic acid (Compound 371); 

(2S)-2-methoxy-3-{4-[2-(pyridin-2-yloxy)-ethoxy]-phenyl} -propionic acid 
(Compound 372); 

30 

(2S)-2-methoxy-3- {4-[2-(2-morpholin-4-yl-phenoxy)-ethoxy]-phenyl} - 
propionic acid (Compound 373); 

(2S)-3-{4-[2-(4*-jlert-butyl-biphenyl-4-yloxy)-ethoxy]-phra^^ 
35 propionic acid (Compound 374); 

(2S)-2-ethoxy-3- {4-[2-(4-phenoxy-phenoxy)-ethoxy]-phenyl} -propionic acid 
(Compound 375); 

40 (2R)-2-ethoxy-3-{4-[2-(4-phenoxy-phenoxy)-ethoxy]-phenyl}-propionic acid 

(Compound 376); 

(2S)-3- {4-[2-(biphenyl-4-yloxy)-ethoxy]-phenyl}-2-propoxy-propionic acid 
(Conipound 377); 

45 
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3-{3-[3-(biphenyl-4-yloxy)-propoxy]-phenyl}-2-efhoxy-piopiom 
(isomer 1) (Compound 378); 

3-{3-[3-(biphenyl-4-yloxy)-piopoxy]-phenyl}-2-ethoxy-propiom^ 
5 (isomer 2) (Compound 379). 

The present invention also includes compounds represented by Structural 
Formula (I), wherein Ar is the corresponding aromatic group from any one of 
Compounds 1-379. Preferably, Ri is para to the carbon atom bonded to W, Wi or 
10 W2 and is represented by Structural Fonnula (D), more preferably Stmctural 
Formula (ED) or (TV) and even more preferably Structural Formula (V). 

Also included are compoimds represented by Structural Formulas (I) or (VI), 
wh^ein Phenyl Ring A is the correspondmg phenyl or substituted phenyl group from 
any one of Compounds 1-379 or from one of die compounds disclosed in Examples 
15 1-379. Preferably, Ri is para to the carbon atom bonded to W, Wi or W2 and is 
represented by Structural Fonnula (II), more preferably Structural Formula (ID) or 
(IV) and even more preferably Structural Formula (V). 

Also included are compounds represented by Stmctural Formula (I), wherein 
W is -(CH2)3-0- and Ar is the corresponding aromatic group from any one of 
20 Compounds 1-379 or from one of the compounds disclosed in Examples 1-379. 

Preferably, Ri is para to the carbon atom bonded to W, Wi or W2 and is represented 
by Structural Fonnula (II), more preferably Structural Formula (HI) or (IV) and even 
more preferably Structural Fonnula (V). 

Also included are compounds represented by Stmctural Fonnula (I), wherein 
25 W is -(CH2)4-Q- and Ar is the corresponding aromatic group from any one of 
Compounds 1-379 or from one of the compounds disclosed in Examples 1-379. 
Preferably, R] is para to the carbon atom bonded to W, Wi or W2 and is represented 
by Stmctural Formula (U), more preferably Stmctural Formula (01) or (IV) and even 
more preferably Stmctural Fonnula (V). 
30 Also included are compounds represented by Structural Formula (T), wherein 

W is -(CH2)5-0- and Ar is the corresponding aromatic group from any one of 
Compounds 1-379 or from one of the compounds disclosed in Examples 1-379, 
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Preferably, Ri is para to the carbon atom bonded to W, Wi or W2 and is represented 

by Structural Formula (II)» more preferably Structural Formula (IH) or (IV) and even 

more preferably Structural Formula (V). 

Also included are compounds represented by Structural Formula (I), wherein 
5 W is -CHi-C^CH- and At is the corresponding aromatic group fi:om any one of 

Compounds 1-379 or fix)m one of the compounds disclosed in Examples 1-379. 

Preferably, Ri is para to the carbon atom bonded to W, Wi or W2 and is represented 

by Stractural Formula (II), more preferably Structural Formula (m) or (IV) and even 

more preferably Structural Formula (V). 
10 Also included are compounds represented by Stmctural Fonmila (I), wherein 

W is -(CH2)2-C=CH- and Ar is the corresponding aromatic group from any one of 

Compounds 1-379 or from one of the compounds disclosed in Examples 1-379. 

Preferably, Rj is para to the carbon atom bonded to W, Wi or W2 and is represented 

by Structural Formula (II), more preferably Structural Formula (HI) or (IV) and even 
15 more preferably Structural Formula (V). 

Also included are compounds represented by Structural Formula (T), wherein 

W is -(CH2)3-CsCH- and Ar is the corresponding aromatic group from any one of 

Compounds 1-379 or from one of the compounds disclosed in Examples 1-379. 

Preferably, Ri is para to the carbon atom bonded to W, Wi or W2 and is represented 
20 by Stmctural Formula (IT), more preferably Stmctural Formula (HQ or (IV) and even 

more preferably Structural Formula (V). 

Also included are compounds represented by Structural Formula (I), wherein 

•W is -(CH2)4-CsCH- and Ar is the corresponding aromatic group from any one of 

Compounds 1-379 or from one of the compoxmds disclosed in Examples 1-379. 
25 Preferably, Ri is para to the carbon atom bonded to W, Wi or W2 and is represented 

by Structural Formula (E), more preferably Structural Formula (ID) or (IV) and even 

more preferably Structural Formula (V). 

Also included are compounds represented by Stmctural Formula (I), wherein 

W is -(CH2)5-CsCH- and Ar is the corresponding aromatic group from any one of 
30 Compounds 1-379 or from one of the compounds disclosed in Examples 1-379. 
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Pieferably, Rj is para to the carbon atom bonded to W, Wi or W2 and is represented 
by Stractuial Formula (II), more preferably Structural Formula (HI) or (IV) and even 
more preferably Structural Foimula (V). 

Also included are compounds represented by Structural Formula (Q, wherein 
5 W is -CH2CO- and Ar is the corresponding aromatic group jSrom any one of 
Compounds 1-379 or fixnn one of the confounds disclosed in E?camples 1-379. 
Preferably, Ri is para to the carbon atom bonded to W, Wi or W2 and is represented 
by Structural Formula (11)^ more piefrably Structural Formula (HI) or (IV) and even 
more preferably Stmctural Formula (V). 

10 • Also included are compounds represented by Stmctural Formula (I), wherein 

W is -(CH2)2CO- and Ar is the corresponding aromatic group from any one of 
Compounds 1-379 or £com one of the compounds disclosed in Examples l'-379. 
Preferably, Ri is para to flxe carbon atom bonded to W, Wi or W2 and is represented 
by Structural Formula (II), more preferably Structural Formula (HI) or (IV) and even 

15 more preferably Stmctural Formula (V). 

Also included are compounds represented by Structural Formula (I), wherein 
W is -(CH2)3CO- and Ar is the corresponding aromatic group from any one of 
Compounds 1-379 or from one of the compounds disclosed in Examples 1-379. 
Preferably, Ri is para to the carbon atom bonded to W, Wi or W2 and is represented 

20 by Structural Formula (II), more preferably Structural Formula (HI) or (IV) and even 
more preferably Stmctural Formula (V). 

Also included are compounds represented by Structural Formula (1), wherein 




Wis represented by the following structural formula: ' ;andAr 
is &e corresponding aromatic group from any one of Conq)oimds 1-379 or from one 
25 of the compounds disclosed in Examples 1-379. Preferably, Rt is para to the carbon 
atom bonded to W, Wi or W2 and is represented by Structural Formula (BQ, more 
preferably Structural Formula (m) or (TV) and even more preferably Stmctural 
Formula (V). 
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10 



15 



20 



Also included aie compounds lepiesentedby Structural Formula (J), wherein 



the corresponding aromatic group fixmi any one of Compounds 1-379 or &om one of 
die compounds disclosed in Examples 1-379. Preferably, Ri is para to the carbon 
atom bonded to W, Wi or W2 and is rqiresented by Structural Formula (11), more 
preferably Structural Formula (HI) or (IV) and even more preferably Structural 
Formula (V). 

Also included are compounds represented by Structural Formula (I), wherein 
Ar-O-W- is the conresponding group from any one of Compounds 1-379 or from one 
of the compounds disclosed in Examples 1-379. Preferably, Ri is para to the carbon 
atom bonded to W and is represented by Structural Formula (II), more preferably 
Stractural Formula (ID) or (IV) and even more preferably Structural Formula (V). 

Also included are compounds represented by Structural Formula (I), wherein 
Ar is the corresponding aromatic group from any one of Compoimds 1-379 or from 
one of the compounds disclosed in Examples 1-379, W is -CH(CH3)W3CH(CH3)0- 
and W3 is a co valent bond, methylene or ethylene. Preferably, Ri is para to the 
carbon atom bonded to W and is represented by Stmctural Formula (D), more 
preferably Stractural Formula (HI) or (TV) and even more preferably Structural 
Formula (V). 

Also included are compounds represented by Structural Formula (0, wherein 
Ar is the corresponding aromatic group from any one of Compoimds 1-379 or from 
one of the compounds disclosed in Examples 1-379, W is -W4C(=O)W50- or 
-W4C(=CH2)W50- and W4 and W5 are independenfly methylene or ethylene. 
Preferably, Ri is para to the carbon atom bonded to W and is represented by 
Stractural Formula (H), more preferably Structural Formula (HI) or (TV) and even 
more preferably Stractural Formula (V). 

Prodrugs are conipounds of the present invention, which have chemically or 
metaboUcally cleavable groups and become by solvolysis or under physiological 



W is represented by the following stractural formula: 




;andAris 
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' conditioiis the compounds of the invention that ate phaimaceutically active in vivo. 
Prodrugs include acid derivatives well known to practitioners of the art, such as, for 
example, esters prepared by reaction of the parent acidic compound with a suitable 
alcohol, or amides prepared by reaction of the parent acid compound with a suitable 
5 amine. Simple aliphatic or aromatic esters derived from acidic groups pendent on 
the compounds of this invention are prefened prodrugs. In some cases it is desirable 
to prepare double ester type prodrugs such as (acyloxy) all^l esters or 
((alkoxycarbonyl)oxy)alkyl esters. Particularly preferred esters as prodmgs are 
methyl, ethyl, propyl, isopropyl, n-butyl, isobutyl, tert-bntyl, morpholinoefhyl, and 

10 N,N-diefhylglycolamido. 

Methyl ester prodrugs may be prepared by reaction of the acid form of a 
compound of the present invention in a medium such as methanol with an acid or 
base esterification catalyst (e.g., NaOH, H2SO4). Ethyl ester prodrugs are prepared 
in similar &shion using ethanol in place of methanol. 

15 Morpholinylethyl ester prodrugs may be prepared by reaction of the sodium 

salt of a compound of the present invention (in a medium such as 
dimefhylformamide) with 4-(2-chloroethyl)morpholine hydrochloride (available 
from Aldrich Chemical Co., Milwaukee, Wisconsin USA, Item No. C4,220-3). 
The term ''pharmaceuticaliy acceptable" means that the carrier, diluent, 

20 excipients and salt must be compatible with the other ingredients of the formulation, 
and not deleterious to the recipient thereof. Pharmaceutical formulations of the 
present invention are prepared by procedures known in the art using well-known and 
readily available ingredients. 

Also included in the present invention are pharmaceutically acceptable salts, 

25 hydrates, stereoisomers and solvates of the compounds of the present invention and 
mixtures of such compoxmds, salts, hydrates, stereoisomers and/or solvates. 

By virtue of its acidic moiety, certain compounds of the present invention 
form salts with pharmaceutically acceptable bases. Such a pharmaceutically 
acceptable salt may be made with a base which affords a pharmaceutically 

30 acceptable cation, which includes alkali metal salts (especially sodium and 
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potassiiun), alkaline earth metal salts (especially calcium and magnesium), 
aluminum salts and aimnonium salts, as well as salts made fcom physiologically 
acceptable organic bases such as trimethjdamine, triethylamine. morpholine. 
pyridine, piperidine, picoline, dicyclohexylamine, NJT'-diben2ylethylenediamine, 2- 
5 hydroxyefhylamine, bis-(2-hydroxyethyl)amine, 1ri-(2-hy<}roxyethyl)amine, procaine, 
dibenzylpiperidine, N-benzyl-p-phmethylamine, dehydroabietylamine, NjN*- 
bisdehydroabietylamine, glucamine, N-mefhylglucamine, coUidine, quinine, 
quinoline, and basic amino acid such as lysine and arginine. These salts may be 
prepared by methods known to those skilled in the art 

10 Compounds of the present invention that are substituted with a basic group, 

may exist as salts with pharmaceutically acceptable acids. The present invention 
includes such salts. Examples of such salts include hydrochlorides, hydrobromides, 
sul&tes, mefhanesulfonates, nitrates, maleates, acetates, citrates, fumarates, tartrates 
[e.g. (+)-tartrates, (-)-tartrates or mixtures thereof including racemic mixtures, 

15 succinates, benzoates and salts with amino acids such as glutamic acid. 

Certam compounds of the present invention may contain one or more chiral 
centers, and exist in different optically active forms. When compounds of the 
present invention contain one chiral center, the compounds exist in two enantiomeric 
forms and the present invention includes both enantiomers and mixtures of 

20 enantiomers, such as racemic mixtures. The enantiomers may be resolved by 
methods known to those skilled in the art, for example by formation of 
diastereoisomeric salts which may be separated, for example, by crystallization; 
formation of diastereoisomeric derivatives or complexes which maybe separated, 
for example, by crystallization, gas-liquid or liquid chromatography, selective 

25 reaction of one enantiomer with an enantiomer-specific reagent, for example 
enzymatic esterification; or gas-liquid or liquid chromatography in a chiral 
enviromnent, for example on a chiral support for example silica with a boimd chiral 
ligand or in the presence of a chiral solvent. It will be appreciated that where the . 
desired enantiomer is converted into another chemical entity by one of the separation 

30 procedures described above, a further step is required to liberate the desired 
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enantiomeric fonn. Alternatively, specific enantiomers may be synthesized by 
asymmetric synthesis using optically active reagents, substrates, catalysts or 
solvents, or by converting one enantiomer into tibe other by aqmunetric 
transformation. 

5 When a compound of the present invention has one or more chiral substituent 

it may exist in diasteieoisomeric forms. The diastereoisomeric pairs may be 
separated by methods known to those skilled in flie art, for example chromatography 
or crystallization and the individual enantiomers within each pair may be separated 
as described above. The present invention includes each diastereoisomer of such 

10 compounds and mixtures thereof. 

Certain compounds of the present invention may exist in zwitterionic form 
and the present invention includes each zwitterionic form and mixtures thereof. 

Certain compounds of the present invention and their salts may exist in more 
than one crystal form. Polymorphs of compounds of the present invention form part 

15 of this invention and may be prepared by crystallization of a given compoxmd xmder 
diiBferent conditions. For example, using different solvents or different solvent 
mixtures for recrystallization; crystallization at different tempemtures; various 
modes of coolings ranging from very fast to very slow cooling during crystallization. 
Polymorphs may also be obtained by heating or melting a compound of the present 

20 invention followed by gradual or fast cooling. The presence of polymorphs may be 
determined by solid probe nmr spectroscopy, ir spectroscopy, differential scaiming 
calorimetry, powder X-ray difEraction or such other techniques. 

A "subject" is a marrunal, preferably a human, but can also be an animal in 
need of veterinary treatment, e.gv, companion animals (e.g., dogs, cats, and the like), 

25 farm animals (e.g., cows, sheep, pigs, horses, and the like) and laboratory animals 
(e.g., rats, mice, guinea pigs, and the like). 

"Treatment" or "treating", as it is used herein, refers to both therapeutic 
treatment and prophylactic treatment. "Therapeutic treatment" refers to preventing 
the further progression or ameliorate the symptoms associated with a disease or 

30 condition. *Trophylactic treatment" refers to mhibiting, preventing or delaymg the 
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onset of liie symptoms of a disease or condition in a subject who is at risk for fhe 
disease or condition. "Prophylactic treatment" also includes reducing the severity of 
fhe symptoms of a disease or condition by treating a subject at rsik for developing 
the disease or condition before syn^toms appear. 
5 The language an "effective amount" or "phannaceutically effective amounf ' 

is intended to include an amount that is sufficient to mediate a disease or condition 
and prev^t its further progression or ameliorate fhe symptoms associated with the 
disease or condition. An "effective amount" or **pharmaceutically effective amounf* 
can also include an amount sufScient to prevent or delay fhe onset of a disease or 

10 condition in a patient at risk for developing Ihe disease or condition, i.e., 

prophylactic treatment Such amount when administered prophylactically to a patient 
can also be effective to lessen fhe severity of fhe mediated condition. Such an 
amount is intended to include an amount that is sufBcient to modulate a PPAR 
receptor, such as a PPARy or PPARa receptor, which mediate a disease or condition. 

15 Conditions mediated by PPARa or PPARy receptors include diabetes mellitus, 

cardiovascular disease. Syndrome X, obesity and gastrointestinal disease. Other such 
diseases are described below. 

The compounds of the present invention and the phannaceutically acceptable 
salts, solvates, stereoisomers and hydrates thereof have valuable pharmacological 

20 properties and can be used in pharmaceutical preparations containing the compound 
or pharmaceutically acceptable salts, esters or prodrugs thereof, in combination with 
a pharmaceutically acceptable carrier or diluent They are useful as therapeutic 
substances in r treating (therapeutically or prophylactically) hyperglycemia, 
dyslipidemia, Type 11 diabetes. Type I diabetes, hypertriglyceridemia, syndrome X, 

25 insulin resistance, heart failure, diabetic dyslipidemia, hyperlipidemia, 

hypercholesteremia, hypertension, obesity, anorexia bulimia, polycystic ovarian 
syndrome, anorexia nervosa, cardiovascular disease (especially afherosclerosis)or 
other diseases where insulin resistance is a component or other diosorders mediated 
by a PPAR receptor. Suitable pharmaceutically acceptable carriers include inert solid 

30 fillers or diluents and sterile aqueous or organic solutions. The active compound 
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will be present in such phaimaceutical compositions in amounts sufBcient to provide 
the desired dosage amount in the lange described herein. Techniques for 
formulation and administration of the compounds of the instant invention can be 
found in Remington: the Science and Practice of Pharmacy, 19* edition, Mack 
5 Publishing Co., Easton, PA (1995). 

For oral administration, the compound or salts thereof can be combined with 
a suitable solid or liquid carrier or diluent to form capsules, tablets, piUs, powders, 
syrups, solutions, suspensions and the like. 

The tablets, pills, capsules, and the Uke may also contain a bmder such as 

10 gum tragacanth, acacias, c6m starch or gelatin; excipients such as dicalcium 

phosphate; a disintegrating agent such as com starch, potato staich, alginic acid, a 
lubricant such as magnesium stearate; and a sweetening agent such as sucrose 
lactose or saccharin. When a dosage unit form is a capsule, it may contain, in 
addition to materials of the above type, a liquid carri^ such as a fatty oil. 

IS Various other materials may be present as coatings or to modify the physical 

foim of the dosage unit For instance, tablets may be coated with shellac, sugar or 
both. A syrup or elixir may contain, in addition to the active ingredient, sucrose as a 
sweetening agent, methyl and prop}4parabens as preservatives, a dye and a flavoring 
such as cherry or orange flavor. Such compositions and preparations should contain 

20 at least 0. 1 percent of active compound. The percentage of active compound in these 
compositions may, of course, be varied and may conveniently be between about 2 
percent to about 60 percent of the weight of the unit. The amount of active 
compound in such therapeutically useful compositions is such that an effective 
dosage will be obtained. 

25 The active compounds can also be administered intranasally as, for example, 

liquid drops or spray. For oral or nasal inhalation, the compoimds for use according 
to the present invention are conveniently delivered in the form of a dry powder 
iohaler, or an aerosol spray presentation from pressurized packs or a nebuliser, with 
the use of a suitable propellant, eg., dichlorodifluoromethane, 

30 trichlorofluoromethane, dichlorotetiafluoroethane, carbon dioxide or other suitable 
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gas. In fhe case of piessurized aerosol the dosage unit may be determined by 
providing a valve to deliver a metered amomit Capsules and cartridges of gelatin 
for use in an inhaler or insufflator may be formulated containing a powder mix of the 
compound and a suitable powder base such as lactose or starch. 
5 For parental administration the compounds of fhe present invention^ or salts 

thereof can be combined with sterile aqueous or organic media to form injectable 
solutions or suspensions. For example, solutions in sesame or peanut oil, aqueous 
propylene glycol and fhe like can be used, as well as aqueous solutions of water- 
soluble phamfiaceutically acceptable salts of the compounds. Dispersions can also be 

10 prepared in glycerol, liquid polyethylene glycols and mixtures thereof in oils. Under 
ordinary conditions of storage and use, these preparations contain a preservative to 
prevent the growtii of microorganisms. 

The pharmaceutical forms suitable for injectable use include sterile aqueous 
solutions or dispersions and sterile powders for fhe extemporaneous preparation of 

15 sterile injectable solutions or dispersions. In all cases, the form must be sterile and 
must be fluid to fhe extent that each syringability exists. It must be stable under the 
conditions of manufacture and storage and must be preserved against any 
contamination. The carrier can be solvent or dispersion medium containing, for 
example, water, ethanol, polyol (e.g. glycerol, propylene glycol and liquid 

20 polyethylene glycol), propylene glycol and liquid polyethylene glycol), suitable 
mixtures thereof, and vegetable oils. The injectable solutions prepared in this 
manner can then be administered intravenously, intraperitoneally, subcutaneously, or 
intramuscularly, with intramuscular administration being preferred in humans. 
The compounds may also be formulated in rectal compositions such as 

25 suppositories or retention enemas, e.g., containing conventional suppository bases 
such as cocoa butter or other gjycerides. 

In addition, to the formulations described previously, the compounds may 
also be formulated as a depot prepamtion. Such long acting formulations may be 
administered by implantation, for example, subcutaneously or intramuscularly or by 

30 intramuscular injection. Thus, for example, as an emulsion in an acceptable oil, or 
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ion exchange resins, or as sparingly soluble derivalives, for example, as sparingly 
soluble salts. 

The effective dosage of active ingredient employed may vary depending on 
the particular compound employed, the mode of administration, the condition being 
5 treated and the severity of the condition being treated. 

When used herein Syndrome X includes pre-diabetic insulin resistance 
syndrome and the resulting complications thereof, insulin resistance, non-insulin 
dependent diabetes, dyslipidemia, hyperglycemia obesity, coagulopathy, 
hypertension and other complications associated with diabetes. The methods and 

10 treatments mentioned herein include the above and encompass the therapeutic 
treatment and/or prophylaxis of any one of or any combination of the following: 
hyperglycemia, dyslipidemia, Type E diabetes, Type I diabetes, 
hypertriglyceridemia, syndrome X, insulin resistance, heart failure, diabetic 
dyshpidemia, hyperlipidemia, hypercholesteremia, hypertension, obesity, anorexia 

15 bulimia, polycystic ovarian syndrome^ anorexia nervosa, cardiovascular disease 
(especially atherosclerosis)or other diseases where insulin resistance is a component 
or other diosorders mediated by a PPAR receptor. 

The compositions are formulated and administered in the same general 
manner as detailed herein. The compounds of the instant invention may be used 

20 effectively alone or ia combination with one or more additional active agents 
depending on the desired target therapy. Combination therapy includes 
administration of a single pharmaceutical dosage formulation which contains a 
compound of the present invention and one or more additional active agents, as well 
as administration of a compound of the present invention and each active agent in its 

25 own separate pharmaceutical dosage formulation. For example, a compound of an 
insulin secretogogue such as biguanides, thiazolidinediones, sulfonylureas, insulin, 
or a-glucosidose inhibitors can be administered to the patient together in a single 
oral dosage composition such as a tablet or capsule, or each agent administered in 
separate oral dosage formulations. Where separate dosage formulations are used, a 

30 compound of the present invention and one or more additional active agents can be 
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adxninistered at essentially the same time, i.e., concvarenfly, or at separately 
staggered times, ie., sequentially. Combination therapy is miderstood to include all 
these regimes. 

An example of combination therapeutic or prophylactic treatment of 
5 atherosclerosis may be wherein a compound of the present invention or a salt thereof 
is administered in combination with one or more of the following active agents: 
antibyperlipidemic agrats; plasma HDL-raising agents; antihypercholesterolemic 
agents, fibrates, vitamins, aspirin, and the like. As noted above, the compounds of 
the present invention can be administered in combination with more than one 

10 additional active agent 

Another example of combination therapy can be seen in treating 
(thempeudcally or prophylactically) diabetes and related disorders wherein flie 
compounds of the present invention and salts thereof can be effectively used in 
combination with, for example, sulfonylureas, biguanides, thiazolidinediones, a- 

15 glucosidase inhibitors, other insulin secretogogues, insulin as well as the active 
agents discussed above for treating atherosclerosis. 

Other examples of therapeutic agents which can be used in combiaation with 
the compounds of the present invention include insulin s^itizers, PPARy agonists, 
glitazones, troglitazone, pioghtazone, engjitazone, MCC-555, 

20 BRL 49653 , biguanides, metformin, phenformin, insulin, insulin minetics, 
sufonylureas, tolbutamide, glipizide, alpha-glucosidase inhibitors, acarbose, 
cholesterol lowering agent, HMG-CoA reductase inhibitors, lovastatin, simvastatin, 
pravastatin, fluvastatin, atrovastatin, rivastatm, oflier statins, sequestrants, 
cholestyramine, colestipol, dialkylaminoalkyl derivatives of a cross-linked dextran, 

25 nicotinyl alcohol, nicotinic acid, a nicotinic acid salt, PPARa agonists, fenofibric 
acid derivatives, gemfibrozil, clofibrate, fenofibrate, benzafibrate, inhibitors of 
cholesterol absorption, beta-sitosterol, acyl CoA:cholesterol acyltransferase 
inhibitors, melinamide, probucol, PPAR5 agonists, antiobesily compounds, 
fenfluramine, dexfenfluramine, phentiramine, sulbitramine, orlistat, neuropeptide Y5 

30 inhibitors, pa adrenergic receptor agonists, and ileal bile acid transporter inhibitors. 
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An effective amount of a compound of the present invention can be used for 
the preparation of a medicament useful for treating (therapeutic and prophylactic) 
hyperglycemia, dyslipidemia, Type n diabetes, l^e I diabetes, 
hypertriglyceridemia, syndrome X, insulin resistance, heart failure, diabetic 
5 dyslipidemia, hypertipidemia, hypercholesteremia, hypertension, obesity, anorexia 
bulimia, polycystic ovarian syndrome, anorexia nervosa, cardiovascular disease 
(especially atherosclerosis), lowering tryglyceride levels, raising the plasma level of 
high density lipoprotein or other diseases where insulin resistance is a component or 
other diosorders mediated by a PPAR receptor. Included is treating, preventing or 

10 reducing the risk of developing atherosclerosis, and for preventing or reducing the 
risk of having a first or subsequent atherosclerotic disease event in mammals, 
particularly in humans* In general, an efifective amount of a compouxid of tiie 
present invention (1) reduces serum glucose levels of a patient, or more specifically 
HbAlc, typically by about 0.7%; (2) reduces the serum triglyceride levels of a 

15 patient, typically by about 20 %; and/or (3) increases the serum HDL levels in a 
patient, preferably about 30 %. 

Additionally, an effective amount of a compound of the present invention 
and an efifective amount of one or more of the active agents listed above can be used 
together for the preparation of a medicament useftd for the above-described 

20 treatments. 

Preferably compounds of the invention or pharmaceutical formulations 
containing these compounds are in unit dosage form for administration to a 
mammal. The unit dosage form can be any imit dosage form known in the art 
including, for example, a capsule, an IV bag, a tablet, or a vial. The quantity of 
25 active ingredient (viz., a compound of the present invention or salts thereof) in a xmit 
dose of composition is a therapeutically effective amoimt and maybe varied 
according to the particular treatment involved. It may be appreciated that it may be 
necessary to make routine variations to the dosage depending on the age and 
condition of the patient. The dosage will also depend on the route of administration 
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that may be by a variety of routes includmg oial, aerosol^ lectal, txansdennal, 
subcutaneous, intravenous, intramuscular, intr£q)eritoneal and intranasal. 

Phaimaceutical formulations of the invention are prepared by combining 
(e.g., mixing) an effective amount of a compound of the invention together with a 
5 phamiaceuticaUy acceptable carrier or diluent The present pharmaceutical 
formulations are prepared by known procedures using well-known and readily 
available ingredients. 

in making the compositions of the present invention, the active ingredient 
will usually be admixed with a carrier, or diluted by a carrier, or enclosed within a 

10 carrier that may be in the form of a capsule, sachet, paper or other contaiaer. 
When the carrier serves as a diluent, it may be a soUd, lyophilized solid or paste, 
semi-solid, or liquid material which acts as a vehicle, or can be in the form of 
tablets, pills, powders, lozenges, elixirs, suspensions, emulsions, solutions, 
syrups, aerosols (as a solid or in a liquid medium), or ointment, containing, for 

15 example, up to 10% by weight of liie active compound. The compounds of the 
present invention are preferably formulated prior to administration. 

For the pharmaceutical formulations any suitable carrier known in the art can 
be used. In such a formulation, flie carrier may be a solid, liquid, or mixture of a 
solid and a liquid. For example, for intravenous injection the conq)Ounds of the 

20 invention may be dissolved in at a concentration of about O.OS to about 5.0 mg/ml in 
a 4% dextrose/0.5% Na citrate aqueous solution. 

Solid form formulations include powders, tablets and capsules. A solid 
carri^ can be one or more substance that may also act as flavoring agents, 
lubricants, solubilisers, suspending agents, binders, tablet disintegrating agents and 

25 encapsulating material 

Tablets for oral administration may contain suitable excipients such as 
calcium carbonate, sodium carbonate, lactose, calcium phosphate, togetiier with 
disintegrating agents, such as maize, starch, or alginic acid, and/or binding agents, 
for example, gelatin or acacia, and lubricating agents such as magnesium stearate, 

30 stearic acid, or talc. 
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Ih powders the earner is a finely divided solid that is in admixture wifb the 
finely divided active ingredient In tablets the active ingredient is mixed with a 
carrier having the necessary binding properties in suitable proportions and 
compacted in the shape and size desired 
5 Advantageously, compositions containing the compound of the present 

invention or the salts thereof may be provided in dosage unit form, pref^bly each 
dosage umt containing &om about 1 to about 500 mg be administered although it 
will, of course, readily be understood ttat the amount of the compound or 
compounds of the present invention actually to be administered will be detennmed 
10 by a physician, in the light of all the relevant circumstances. 

Powders and tablets preferably contain from about 1 to about 99 weight 
p^ent of the active ingredient that is the novel compound of Htus invention. 
Suitable solid carriers are magnesium carbonate, magnesium stearate, talc, sugar, 
lactose, pectin, dextrin, starch, gelatin, tragacanth, methyl cellulose, sodium 
15 carboxymeth>d cellulose, low melting waxes, and cocoa butter. 

The following pharmaceutical formulations 1 through 8 are illustrative only 
and are not intended to limit the scope of the invention in any way. "Active 
higredienf *, refers to a compound according to the present invention or salts thereof. 



20 Formulation 1 

Hard gelatin capsules are prepared using the following ingredients: 

Quantity 
fmg/capsule) 

Active Ingredient 250 
Starch, dried 200 
Magnesium stearate 10 
Total 460 mg 
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Fonnulation 2 
A tablet is prepared using the ingredieiits below: 

Quantity 
fmg/tablet^ 

Active Ingredient 250 
Cellulose, microciystalline 400 
Silicon dioxide, finned 10 
Stearic acid 5 
Total 665 mg 

5 The components are blended and compressed to form tablets each weig^g 665 mg 

Formulations 

An aerosol solution is prepared containing the following components: 



Weight 

Active Ingredient 0.25 
Ethanol 25.75 
Propellant 22 (Chlorodifluoromethane) 74.00 
Total 100.00 

The Active Ingredient is mixed with ethanol and the mixture added to a portion of 
the propellant 22, cooled to SO'^C and transferred to a filling device. Hie reqiured 
amount is then fed to a stainless steel container and diluted with Ihe remainder of tihe 
propellant. The valve units are then fitted to tiie container. 



10 



15 
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Foimulation 4 



Tablets, each containing 60 mg of Active ingredient, are made as follows: 



Active Ingredient 
Starch 

Microczystalline cellulose 
Polyvinylpyzrolidone (as 10% solution in water) 
Sodium carboxymethyl starch 
Magnesium steaiate 



60 mg 
45 mg 
35 mg 
4mg 
4.5 mg 
0.5 mg 
1 mg 
150 mg 



Talc 



Total 



5 



The Active Ingredient, starch and cellulose are passed through a No. 45 mesh U.S. 
sieve and mixed thoroughly. The aqueous solution containing polyvinylpyrrolidone 
is mixed with fhe resultant powder, and the mixture then is passed through a No. 14 
mesh U.S. sieve. The granules so produced are dried at 50^C and passed through a 
10 No. 18 mesh U.S. sieve. The sodium carboxymethyl starch, magnesium stearate and 
talc, previously passed trough a No. 60 mesh U.S. sieve, are then added to the 
granules which, after mixing, are compressed on a tablet machine to yield tablets 
each weighing 150 mg. 

15 Formulation 5 

Capsules, each containing 80 mg of Active Ingredient, are made as follows: 

Active Ingredient 80 mg 

Starch 59 mg 

Microcrystalline cellulose 59 mg 

Magnesium stearate 2mg 

Total 200 mg 
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The Active Ingredient, cellulose, starch, and magnesium steaxate are blended, passed 
tfaiough a No. 45 mesh U.S. sieve, and filled into hard gelatin capsules in 200 mg 
quantities. 

5 

Formulation 6 

Suppositories, each containing 225 mg of Active Ingredient, are made as follows: 



Active Ingredient 225 mg 

Saturated fatty acid glycerides 2,000 mp 

Total 2,225 mg 

10 . The Active Ingredient is passed through a No. 60 mesh U.S. sieve and suspended in 
the saturated fatty acid glycerides previously melted using the minimum heat 
necessary. The mixture is then poured into a suppository mold of nominal 2g 
capacity and allowed to cooL 



IS Formulation? 

Suspensions, each containing 50 mg of Active Ingredient per 5 ml dose, are made as 
follows: 



Active Ingredient 50 mg 

Sodiimi carboxymethyl cellulose 50 mg 
Symp 1.25 ml 

Benzoic acid solution 0.10 ml 

Flavor q.v. 

Color q.v. 

Purified water to total 5 ml 
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10 



The Active Ingredient is passed through a No. 45 mesh U.S. sieve and mixed wifli 
the sodium carboxymethyl cellulose and syrup to form a smooth paste. The benzoic 
acid solution, flavor and color are diluted with a portion of flie water and added, with 
stirring. SufiGcient water is then added to produce the required volmne. 



The solution of llie above materials genially is administered intravenously to a 
subject at a rate of 1 ml per minute. 

The compounds of fixe present invention, m general, may be prepared 
according to the Reaction Schemes described below. When describing various 
aspects of the present compounds, the terms 'Tail", "Lmkef and "Head" are used as 
&eir concept is illustrated below in General Reaction Scheme. 



Formulation 8 



Aq intravenous formulation may be prepared as follows: 



Active Ingredient 
Isotonic saline 



100 mg 
1,000 ml 
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Tafl — Linker — Head 



10 



A) Tail— OH + — Linker'-Head 

B) Yj — Linkef — Y^ + Y3— Head 

C) Tail — Linker'-Yj + Y3— Head 



D) Tail— OH + Y, — Linker*— Y^ 



Tail — Linker — Head 



"Linker^— Head 



Tail — Linker — Head 



Tail — Linker'— Y, 



Yi = OH or LG (leaving gip) 

Y^^YjorH 

Y3 = OH,OTf,orI 

Linker* = Linker modified to accomodate Y substitution 

As shown in General Reaction Scheme, tiie compounds of the present 
invention can be divided into three regions designated as Tail, Linker and Head By 
a retrosynfhetic analysis, key bond discoimections occur between each of these 3 
regions. According to route A, a nucleophilic tailpiece is coupled to an electrophilic 
compound linker-headpiece, which in turn is derived by coupling the linker region 
with the headpiece by route B. Alternately according to route C, the headpiece can 
be coupled to the compound tailpiece-linker, derived by coupling the nucleophilic 
tailpiece with the electophilic linker by route D. The following reaction schemes 
illustrate more detailed synthetic routes to prepare the compounds of fiie present 
invention. 



15 
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Reaction Scheme A: Synthesis of Head Piece 




8 



= H, aliphatic, aralkyl, heteroalkylene, alkoxy, halo, haloalkyl 
Pg = protecting group, such as CHj or PhCJHj 

Reaction Scheme A shows the preparation of a general headpiece of the 
5 present compounds. Condensation of an aromatic aldehyde (1) with an alpha* 
alkoxyacetic acid ester (2) in the presence of a suitable base, such as lithium 
bis(trime1hylsilyl)amid6 yields hydroxyester (3). The fiee hydroxyl group is 
converted into a leaving group by treatment with either methanesulfonyl chloride or 
Irifluoroacetic anhydride. When the aromatic alcohol is protected as a benzyl ether ^ 
10 (Pg is PhCHa), exhaustive hydrogenolysis using hydrogen over Pd/C yields 

compound (5). Ester hydrolysis of (5) using aqueous hydroxide solution affords acid 
compound (6), which can be resolved into the corresponding enantiomers by using 
an ^propriate chiral amine, such as (-)-cinchomdine. The acid (7) can be esterified 



wo 02/100813 



PCT/US02/16950 



-72- 



using the appropriate alcohol under acidic conditions^ such as ethanol and sulfuric 
acid, or an alkyl halide under basic conditions, such as cesium carbonate in DMF to 
give compound (8). 

5 Reaction Scheme B: Synthesis of Head Piece 



z. o 



HO 




OH 



10 



Z, OH 



base 
PgX 



PgO 




PgO 



OH 



11 



Z, OH 



esterificatioii 




1- R,^R' 
MeO OMe 

2. [H] 

3. LA/ [HI 

4. esterification 



ORj 



13 



Z, OH 



R,R' = H or alkyl 



HO 




OR3 



12 



Z, OR, 



RjX 



deprotection 



PgO 




OR3 



Zj OR, 



14 



An alteimte route to fte headpiece is shown in Reaction Scheme B. The 
10 ketone function of ketoadd (9) is subjected to a leducing agent, such as B-ciloro- 
diisopinocampheylborane, to give hydroxyacid (10). The phenolic hydroxy! group is 
then protected witib the protecting group to give compound (11). The compound 
(11) reacted with a dimethyl ketal followed by phenol eOiex cleavage gives an 
dioxolanone intennediate, which affords a 2-alkoxyacid upon treatment with a 
IS suitable Lewis acid, such as TiCU and a reducing reagent, such as a triall^silane. 
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Esterification yields 2-alkoxyesto (12), Alternatively, acid (11) can be esterified to 
yield ester (13), which can be treated with an electrophile such as an alkyl halide, 
and an additive such as NaH or silver Q) oxide to afford ether compound (14). 

5 Reaction Scheme C: Synthesis of Head Piece 




As shown in Reaction Scheme C, a Claisen rearrangement can be used to 
alkylate the headpiece. Aiyl alcohol (15) is treated with an allyl bromide in tie 
10 presence of a suitable base, such as NaH to give allyl ether (16). Heating the ether 
compound (16) in dimethylaniline affords the allylated heac^iece compound (17). 
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Reaction Scheme D: Synthesis of Head Piece 




Z2 = Cl,Br,I 

Z3 = Ar,-CH=CHAi 

As showa in Reaction Scheme D, halogen substitation can be introduced into 
5 the headpiece by treating aiyl alcohol (18) with an JV-halosuccinimide in organic 
solvent to yield the compound (19). The compound (19) then undergoes a coupling 
reaction in the presence of palladium catalyst to yield the corresponding aryl and 
styrenyl compounds (20). 



10 
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Z, ORj 

22 

deprotection 
23 

CX4/PPh3 
26 

5 L = Linker: aliphatic, arallgrl, heteroalkylene 
X = Cl,Br,I 

Reaction Scheme E illustrates a synthesis of the preset compounds by the 
10 general linker-headpiece route (General Scheme, routes A and B). The headpiece 
compoud (21) is coupled with a suitably monopiotected diol using a 
trialkylphosphine or triaiylphosphine and an azodicaiboxylate derivative (Mitsunobu 
conditions) to yield aryl ether (22). Deprotection of the alcohol function in the 
linker a£fords the compound (23). which then undergoes Mtsunobu coupling 
15 reaction with a tailpiece aiyl alcohol (ArOH) to give compound (24). Further ester 
hydrolysis affords acid compound (25). Alternatively, the alcohol compound (23) 
can be converted to the cones^wnding halide (26) using a carbon tetrahalide and 
triphenylphosphine. Treatment of compound (26) with a tailpiece aiyl alcohol 



Reaction Scheme E: Synthesis of Head-Linker 

PgO-L-OH 



OR3 

Z, ORj PPha/DEAD 
2^ (Mitsunobu) 



ArOH 
Mitsunobu 



24 

hydrolysis 




Z, 



25 
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(AiO£Q in the presence of a suitable base, such as cesium carbonate affords 
compound (24), which then undergoes hydrolysis to give acid compound (25). 
Reaction Scheme P: Synthesis of Head-Linker 




ArO-L-X 



HO'^ I base AiO-L^v^ ^ 

Z, ORj 28 ^ 

27 I 

I hydrolysis 

A OR, 

5 

As shown in Reaction Scheme F, the compounds of the present invention can 
be prepared by the general tailpiece-linker to headpiece route (General Scheme, 
route C). The headpiece compound of alcohol (27) is treated with a tailpieceJinker 
halide (ArO-L-X) in the presence of a suitable base, such as potassium or cesiiun 
10 carbonate to afford the compound (28), which then undergoes ester hydrolysis to 
yield acid compound (29). 
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Reaction Scheme G: Solid Phase Synthesis 




34 

5 

As shown in Reaction Scheme G, the headpiece can be attached to a resin 
allowing for a sohd phase synthesis of the target compounds. Carboxylic acid (30) 
is attached to a suitable resin, such as the Wang resin, using an appropriate coupling 
reagent, such as diisopropyl carbodiimide (DIPC). Cleavage of the aiyl alcohol 
10 protecting group, such as a tert-butyldimethylsilyl ether (t-BuMe2Si) witb the 

appropriate reagent, such as tetra-n-butylammonium fluoride gives aiyl alcohol (32). 
The tail and linker regions are introduced as described in Reaction Schemes E and F 
. to produce the compound (33). The carboxylic acid (34) can be released from the 
resin under suitable conditions, such as trifluoroacetic acid. 



15 
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Reaction Scheme H: S\iithesis of Head-Linker 



Pd(0) 




the present invention having alkynyl linkers. The headpiece compound (35) can be 
converted to the corresponding aiyl triflate (36) (or aiyl iodide) iising phenyl 
triflamide and an appropriate base, such as NaH. The palladium catalyzed coupling 
reaction of compound (36) wilh an alkynyl alcohol gives the linker-headpiece 
10 intermediate (37), Coupling of compound (37) with various tailpiece alcohols can 
be achieved as described in Reaction Scheme E to afiford the compound (38), which 
then undergoes a hydrolysis to yield the acid compound (40). 
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Reaction Scheme I: Synthesis of Head-Linker 



Pd(0) 




I hydrolysis 




5 Alternative to Reaction Scheme H, the headpiece compomid of triflate (41) 

can be combined with a tailpiece-linker to give the coupled compoimd (42) in one 
step as shown in Reaction Scheme I. The compound (42) then undergoes a 
hydrolysis to give the acid compound (43). 



10 
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Reaction Scheme J: Svaihesia p fTTeaH-T jtiVer 



10 



TfO 




l.Pd(O) / 



OR3 2. TBAF 



44 



Z, OR, 




^ O l.ArOH 

AtO^^y'^^"^^ 2. hydrolysis 

O 

47 



As shown in Reaction Scheme J, the headpiece compound of Inflate (44) can 
be coupled with trimelfaylsilylacefylene using palladium catalysis to give the 
acetylenic headpiece (45) after fluoride mediated cleavage of the silyl group. The 
alkyne (45) is hydrolyzed under aqueous acidic conditions to the methyl ketone, 
which is then brominated with a suitable agent, such as copper (Q bromide to give 
bromoketone (46). Treatment of the compound (46) with a tailpiece aiyl alcohol in 
the presence of a suitable base, such as potassium carbonate and aqueous base 
hydrolysis affords the acid compound (47). 
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Reaction Scheme K: Alkvne-Lmker Modification 




As shown in Reaction Sch^e K, an alkyne function in the linker region of 
&e present compounds can be modified. The allg^e can be oxidized to ketone to 
give compound (49) by using an appropriate oxidizing agent, such as mercuric 
oxide. The ketone can be fiulher modified to the corresponding oximes (S 1) by 
10 treatment with an alfcoxyamine followed by hydrolysis. Alternatively, the alkynyl 
function can be reduced to the alkylene as in compound (SO) by using an appropriate 
reducing agent, such as hydrogen over palladium-on-carbon. 
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Reaction Scheme L; Svnthesi> of T .inlcen; 



a) HO' 



52 



ArO 



55 



I.SOCI2 

2. RuOj, NaI04 



CX4,PPh3 
'X ArO' 



n 

0^.0 



53 



1. Ar0H,base 

2. HC1 



'OH 



54 



Ai0H,base 



b) Br-L— Br 

56 

AiOH 

c) HO— L-— OH ^^tePPobtt 

. 58 



HBr48% 



ArO— L— Br 
57 

ArO— L— OH 
59 




10 



ArOH 
Mhsunobtt 



OAr 



62 



Reaction Scheme L illustrates various synthetic routes to the linker region, 
hi route (a), 1,3-propane diol (52) is converted to the cyclic sulfonate ester (53) upon 
treatment with tiiionyl chloride followed by appropriate oxidation reagents, such as 
lufhenium trichloride and sodium periodate. Ring opening of the intermediate (53) 
is effected upon treatment with a tailpiece alcohol and a suitable base such as 
potassium tert-butoxide, followed by an acidic workup procedure to give the linker 
alcohol compound (54). The alcohol is then converted to the halide by using an 
appropriate reagent, such as a caibontettahalide and a ttiaiylphosphine to afford the 
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compound (55). In route (b), the compound of dibromo-linker (56) is reacted 
with approximately one mole equivalent of the tailpiece aiyl alcohol in the presence 
of a suitable base, such as potassium carbonate to give the bromo-ether compound 
(57). 

5 In route (c), the compound of dioHinker (58) is coupled with approximately 

one mole equivalent of the tailpiece alcohol under Mitsunobu reaction conditions to 
give the hydroxy-ether compound (59). 

In route (d), 1,3-pTopane diol (60) is converted to the halide (61), which is 
then reacted with the hea^iece aryl alcohol under the Mitsunobu reaction condition 

10 to give the bromo-ether compound (62). 



Reaction Scheme M: Synthesis of Modified Linker 




65 
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Reaction Scheme M illustrates tiie synftetic routes to compounds wifh axyl- 
containing linkers. In route (a), The compound of headpiece tciflate (60) is coupled 
with an aiylboronic acid in the presence of palladium catalyst Reduction of the 
intermediate aldehyde using a suitable reagent such as sodium borohydiide, affords 
5 the aiylic alcohol compound (61). The compound (61) can be coupled with the 
tailpiece aiyl alcohol (ArOH) under Mitsunobu conditions followed by ester 
hydrolysis to give the acid compound (62). 

In route (b), the headpiece alcohol (63) is coupled with {proximately one 
mole equivalent of aiyl dibromide in the presence of palladium catalyst to give aiyl 
10 bromide (64). The compound (64) is then coupled similarly to the tailpiece aryl 
alcohol (ArOH) followed by ester hydrolysis to afford the acid compound (65). 



Reaction Scheme N: Tailpiece Modification 
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Nu: = nucleophile 

Z4 = suitable Ar substituent 

Reaction Scheme N shows a synthetic route to modify the tailpiece region of 
the present compounds. The compound ofpora-fiuorobenzophenone (66) is treated 
5 with a suitable nucleophile such as secondary amines and aOcoxides^ aud then 
subjected to ester hydrolysis to give the acid compound (67). 
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The carbonyl function of benzophenone (68) can be reduced by using an 
appropriate reagent, such as hydrogen over palladium-on-carbon to yield Ihe 
corresponding alcohol (69) after ester hydrolysis. The ketone moiety of compound 
(68) can be also modified to &e corresponding oximes (70) by treatment with an 
5 alkoxyamine followed by hydrolysis. 
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Reacflon Scheme O: Synthesis of Modified Tailpiece 
a) 



<Xo. — 

71 72 



PhNMe^ Ar- 




73 




5 Reaction Scheme O shows the synthetic routes to prepare flie tailpiece region 

of the compounds. A Claisen rearrangement is used to alkylate the tailpiece aiyl ring 
as shoMOi in route (a). Aiyl alcohol (71) is treated with an allyl bromide in the 
presence of a suitable base, such as NbH to give allyl ether (72). Heating this ether 
m dimethylaniline gives the allylated headpiece (73). 
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Solid phase metbiods to synthesize the tailpiiece are described in route (b). 
Aiyl alcohol is coupled to a suitable resin, such as the Wang resin under Mitsunobu 
conditions. Coupling the resin with a nitro aiyl alcohol gives an intermediate that is 
reduced under appropriate conditions, such as tin (I^) chloride in DMF to give 

5 aniline (74). The nitrogen function is reacted further with suitable reagents, such as 
isocyanates, acid chlorides or chloroformates to give the corresponding xireas, 
carbamates and amides, respectively. Cleavage firom the resin imder acidic 
conditions, such as trifluoroacetic acid in dichloromethane affords the amino 
substituted tailpiece of aiyl alcohol compound (75). 

10 Alternatively, coupling the resin with an iodo aryl alcohol gives iodide 

intermediate (76). The aryl iodide (76) flien can be coupled directly with aiyl 
boronic acids under palladium catalysis to give biaryl tailpiece aryl alcohols (77) 
upon cleavage fiom the resin under acidic condition. Iodide intermediate (76) can 
also be converted to the trialkylstannane (78) in the presence of palladium catalyst 

15 Subsequent palladium catalyzed coupling with suitable reagents, such as acid 

chloride and upon cleavage &om the resin under acidic condition afford the carbonyl 
substituted tailpiece aiyl alcohol compound (79). 
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EXEMPLIFICATION 
Instnimental Analysis 

'H NMR spectra were recorded on Varian 400 MHz, Bruker 200, 300 or 500 MHz 
spectromefbers at ambient temperature. Data are reported as follows: chenncal shift 

5 in ppm from internal standard tetramefhylsilane on the 5 scale, mnltiplicily (b = 
broad, 8 = singlet, d= doublet, t = triplet, q = quartet, qn = quintet and m = 
multiplet), integration, and coupling constant (Hz). ^^C NMR were recorded on a 
Bruker 200, 300 or 500 MHz spectromether at ambient temperature. Chemical 
shifts are reported in ppm fiom tetramelhylsilane on the 5 scale, with the solvent 

10 resonance employed as flie internal standard (CDCI3 at 77.0 ppm and DMS0-d6 at 
39.5 ppm). High resolution mass spectra were obtained on VG ZAB 3F or VG 70 
SB speclromethers. Analytical thin layer chromatography was performed on EM 
Reagent 0.25 mm silica gel 60-F plates. Visualization was accomplished with UV 
light 

15 

Standard Svnihesis Procedures 

Certain standard synthesis procedures were used in preparing many of the 
exemplified compounds of ttie present invention. These Standard Procedures were: 

20 Standard Procedure for Mits ounobu coupling-hvdrolvsis procedure (A); A solution 
of triphenylphosphme (1.42 mmol) in 10 noL of dry THF was treated at O^^C with 
diethyla2X)dicarboxylate (1.42 mmol) and stkred for 20 min. A solution of (2S)-3" 
[4-(3-Hydroxy-prq)-l-ynyl)-phenyl]-2-methoxy-propionic acid ethyl ester (1.19 
mmol) and 4-ph6nylphenol (1 .42 mmol) in 5 mL of dry THF was added to the 

25 solutioii, and the mixture stirred at room temperature overnight The mixture was 
concentrated to dryness under vacuum and purified by silica gel chromatography 
(silica gel, hexanes/ethyl acetate 10:1 to 3:1). Fractions with R£s 0.5 and 0.42 
(hexanes/ethyl acetate 2:1) coiresponding to the couple compound and starting 
phenol, resfpectively, were combined and concentrated to dryness. The mixture was 

30 dissolved in 4 mL of IN NaOH and 12 mL of me&anol and stirred at room 
temperature until TLC indicated the disappearance of starting material The 



9 
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metlianol was lemoved under vacuum, and fhe aqueous solution was diluted witb 20 
mL of brine and washed with diethyl ether (3x15 mL). The aqueous phase was 
acidified with IN HCl (pH 1-2) and exttacted with eliiyl acetate (3 x 15 wL). The 
organic layer dried (MgS04) and concentrated under vacuum. 

5 

Standard Procedure for the Mitsounobu coupling procedure fB): A solution of 
triphenylphosphine (1 .42 mmol) in 10 mL toluene or THF was treated at QPC with 
DEAD or DIAD (1 .42 mmol) and stirred for 20 min. A sohition of (2S)-3-(4- 
Hydroxy-phenyl)-2-m6thoxy-propionic acid etbyl ester (1.19 mmol) and the 
10 corresponding alcohol (1.42 mmol) in 5 mL of toluene or THF was added to the 
solution, and the inixture stirred at room temperature overnight. The mixture was 
concentrated to dryness under vacuum and purified by silica gel chromatography 

Standard hvdrolvsis Procedure (O: (2S)-3-{4-[4-(Biphenyl-4-yloxy)-but-l-ynyl]- 
15 phenyl} -2-methoxy-propionic acid ethyl ester (0.5 g, 1.17 mmol) was dissolved in 
20 mL of IN NaOH (or LiOH) and 60 mL of methanol and was stirred at room 
temperature until TLC indicated the disappearance of starting material (ca. 3 h). The 
methanol was removed under vacuum, and the aqueous solution diluted with 20 mL 
of brine and washed with diethyl ether (3 x 60 mL). The aqueous phase was 
20 acidified with IN HCl (until pH 1-2) and extracted with ethyl acetate (3 x 60 mL). 
The organic layer dried ^gS04) and concentrated under vacuum. 

Standard Procedure for Monoprotection of diols CD): A solution of the 
corresponding diol (1 eq) in dry THF was cooled to 0 °C. Sodium hydride (1 eq) 

25 was added, and the mixture reaction was stirred 30 min at that temperature. Tert- 
butyldimethylsilyl chloride (0.95 eq) was added, and the mixture was stirred at room 
temperature overnight Then a 10 % NaaCOa solution was added and the mixture 
was extracted with ethyl acetate. The combined organic layers were washed with 
brine, dried (MgS04) and concentrated in vacuo. The residue was purified by 

30 silicagel chromatography. 
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RfanHgni Procedure for the cleveage of the protected alcohols (E): Amixture 
solution of the corresponding protected alcohol in THF was treated with 
tetrabulylamonium fluoride (IM in THF) (2 eq) . The solution was stirred at room 
temperature until reaction is completed by TLC, then quenched with water and 
5 extracted wilii Ethyl Acetate to give a crude product which was purified by silica gel 
chromatography. 

fgtandi Tti procedure (F): The reaction was carried out in a polypropylene syringe 
equipped with a polypropylene fiit A suspension of the resin-linked phenol (1 eq) 

10 was suspended in THF (0.02 M). A solution of 1,3-propanediol (5 eq) in THF was 
added followed by a mixture of triphenylphosphme (5 eq) and diisopropylazo- 
dicarboxylate (5 eq) in THF. The mixture was shaken at room temperature 
overnight The reaction solvent was removed, and the resin was washed 
sequentially with THF (2x), CH2CI2 {2x), DMF (2x), CH2CI2 (2x), methanol and 

IS CH2CI2 (3x). The resultant polymer was dried under vacuum overnight to produce 
the targeted immobilized alcohol. 

Standard Procedure (G): The reaction was carried out in a polypropylene syringe 
equipped with a polypropylene fiit. A suspension of the resin-linked alcohol (1 eq) 

20 was suspended in a mixture 1 : 1 THF/CH2CI2 (0.01 5 M). A solution of phenol (10 
eq) dissolved in a mixture of 1 : 1 THF/CH2CI2 was added followed by a mixture of 
triphenylphosphine (5 eq) and diisopropylazo-dicarboxylate (5 eq) in THF/CH2CI2 
1:1. The mixture was shaken at room temperature overnight, and the reaction 
solvit was removed. The resin was washed sequentially with 1 : 1 THF/CH2CI2 

25 (2x), THF (2x). CH2CI2 (2x), DMF (2x), CH2CI2 (2x), methanol, and CH2CI2 (2x), 
The resin was dried under vacuum for 5 h and treated with 50% TFA in CH2CI2. 
The solution was filtered and concentrated, and the residue was purified by HPLC- 
MS chromatography to produce the desired product. 

30 Standard Procedure GD: Lithium hydroxide IN solution in water (0.245 mL) was 
added to a solution of the ester (0.073 mmol) in tetrahydrofiiran (1 mL) at room 
temperature. The reaction mixture was stirred at room temperature for 1.5 hours, 
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dfluted with water (10 mL) and extracted with diethyl ether (3 X 10 mL). The 
aqueous layer was acidified with IN HQ to pH 1 and extracted with Diethyl ether (5 
X 15 mL). The combined organic layers were dried (MgS04), filtered and 
concentrated under vacuum to produce the corresponding acid. 



Standard Procedure flH: A mixture of the corresponding phenol (1 eq) and the 
bromoalkyl derivative (1 eq) with K2CO3 (3 eq) were refluxed m acetonitrile 
overnight. Cooled Hie mixture reaction and concentrated to dryness to give a crude 
which was purified by chromatography m silicagel to give the product 

10 

Standard Procedure (Ti: A mixture of the corresponding phenol (1 .5 eq), and the 
bromoalkyl derivative (1 eq) in DMF were treated with CS2CO3 (3 eq). The mixture 
reaction was stined at room temperature ovemi^t and dien filtered. Removed the 
DMF under vacuo and added methanol to the residue treating the mixture with 
15 NaOH IM (10 eq) and stirred for 3h. The solvent was evaporated and the salts were 
dissolved in water. The aqueous phase was acidified to pH 2 and extracted with 
dichloromethane, filtered through a hydrophobic syringe and the organic lay^ 
purified by HPLC-MS. 

20 Example 1 

f2iS^-3-f4-f3-fBiphenvl-4-vloxvVprop-l-vnvl1-phenyl}-2-methoxv-propi 



r2.STi-2-Methoxv-3-f4-trifluoromethanesulfonvloxv-DhenvlVDro^^ acid ethvl 
25 ester 



5 




Step A 
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To a solution of (iS)-2-metiioxy-3-hydioxyphenyl-pix)pioiiic .acid ethyl ester (0.388 g, 
1 .73 mmol) in 40 mL of dry THF cooled to -20** C was added sodium hydride 
(0.073 g, 1.82 nunol, 60% oil dispersion). The mixture was stirred at-20°C for 30 
min. Fbsnyl triflimide (0.68 g, 1 .90 nunol) was added in one portion, and tiie 

5 solution was stirred at room temperature overnight and concentrated to dryness 
under vacuum. The residue was partitioned betw^een water (20 mL) and diethyl 
efher (20 mL). The layers were separated, and the aqueous solution was extracted 
with diethyl ether (2 x 20 ml). The combined organic layers were washed with 10% 
Na2C03 (6 X 20 mL) and brine (20 mL), dried (MgS04), and concentrated to a 

10 yellow oa (574 mg, 97 %). ^H-NMR (200.15 MHz, CDCI3): 5 7.34-7.16 (m, 4H), 
4.18 (q, 2H, ^7.0), 3.93 (dd, IH, >7.3, 5.6), 3.36 (s, 3H), 3.05 (s, IH), 3.02 (d, IH, 
/=2.4 Hz), 1.22 (t, 3H, >=7.25). 

StepP 

15 r2.S^-344-f3-Hvdroxv-prop-l-vnvlVphenvlV2>meflioxv>pro^ acidethvl ester 

OH 



A solution of (2S)-2-mefhoxy-3-(4-trifluoromethane-sulfonyIoxy-phenyl)-propiomc 
acid etiiyl ester (0.861 g, 2.53 mmol), propargyl alcohol (0.88 mL, 15.18 mmol), 
triethylamine (1.41 mL, 10.12 mmol) and dichlorobis(triphenylphosphine)palladium 
20 (E) in 1 0 mL of dry DMF was heated to 90°C for 2 hours. The reaction mixture was . 
cooled to room temperature, diluted with 50 mL of water, and extracted with diethyl 
ether (3 x 30 mL). The combined organic layers were washed with 0.5 N HCl (2 x 
20 mL) and brine (20 mL), dried (MgS04), and concentrated. The residue purified 
by colmnn chromatography (silica gel, hexanes/elhyl acetate 2:1, Rf 0.17) to give a 



25 yellow-brown oil (0.21 1 g, 32%). ^H-NMR (200.15 MHz, CDCI3): 5 7.35 (d, 2H, 
/=8.1), 7.18 (d, 2H, 7=8.1), 4.48 (s, 2H), 4.17 (q, 2H, ^7.3), 3.93 (dd, IH, J=7.3, 
5.7), 3.34 (s, 3H), 3.02 (s, IH), 2.99 (d, IH, 7=2.2), 1.8 (s, IH), 1.22 (t, 3H, 7=7.3). 
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StepC 

r2SV3"l4-r3-n8iT)henvl-4-vloxvVprop-l"Vnvl1-phew 

The title compound was prepared from (2S)-3-[4-(3-hydroxy-prop-l-yriyl)-plienyl]- 
5 2-metibioxy-propioiuc acid etibyl ester using the standard Mitsunobu coupling- 
hydrolysis procedure (Standard Procedure A) to produce a white solid Mp 1 1 1- 
1 12*^0. ^H-NMR (200.15 MHz, CDQs): 5 7.58-7.52 (m, 4H). 7.45-7.30 (m, 5H), 
7.19 (d, IH, ^8.3), 7.10 (dd, 3H, J^.7, 1.9), 4.94 (s, 2H), 3.98 (dd, IH, J=7.5, 4.3); 
3.37 (s. 3H), 3.13 (d4 1 H, J=14.5, 4.6), 2.99 (dd, 1H,/=14.2, 7.8).MS (ES) for 
10 C25H22O4 [M+NH4f : 404, [M+Naf :409. 

Example! 

f2iS>-3-m3-f4>Benzovl-nhenQ3cvV prop-l-vnvl1-phenvn-2-met^^ 




• 15 The title compound was prepared from (2S)-3-[4-(3-hydroxy-prop-l-ynyl)-phenyl]- 
2-methoxy-propionic acid ethyl ester (from Example 1, Step B) via the standard 
Mitsunobu coupling-hydrolysis procedure (Standard Procedure A) to produce a 
white oily soUd. ^H-NMR (200.15 MHz, CDCI3): 5 7.84-7.71 (m, 4H), 7.55-7.33 (m, 
5H), 7.17 (d, 2H, J=8.0), 7.07 (d, 2 H, /=8.8), 4.96 (s, 2H), 3.96 (dd, IH, J=7.7, 4.4), 
20 3.35 (s, 3H), 3.11 (dd, IH, .^=14.3, 4.4), 2.97 (dd, IH, J^U3, 7.3). 

Example 3 

f2SV2-Methoxv-3-l4»r3-f4-phenoxv-phenoxvVprop-l-vnvll-phen vll-propiomc 
acid: 
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The tifle compoaad was prepared from (2S)-3-[4-(3-Hydioxy-prop-l-ynyQ-phenyl]- 
2-ineflioxy-pTopiomc add ethyl ester via (fiom Exanq>le 1, Step B) ibs standard 
Mitsunobu couplii^-hydTolysis procedure (Standard Procedure A) to produce a 
white oily solid (41 %). 'H-NMR (200.15 MHz, CDQa): 5 7.38-7.15 (m, 5H). 7.02- 
5 6.76 (m, 8H), 4.86 (s. 2H), 3.98 (dd. IH, MJ.3, 4.4), 3.36 (s, 3H), 3.12 (dd, IH, 
^14.3, 4.4), 2.98 (dd, IH, ^14.3, 7.3). MS (ES) for C2SH22O5 [M+ISIH4]*: 420.2, 
[M4Naf : 425.2. 

Example 4 

10 f2SV3.l4-r3-f4-Fliioro-phBnoxv^M>«)p-l-vavn-plienvn-2.melhoxv-proDianicacid 




Chlral 



The title compound was prepared from (2S)-3-[4-(3-Hydroxy-prop-l-ynyl)-plienyl]- 
2-me&o}Qr-propionic acid ethyl ester (from Example 1, Step B) via the standard 
Mtsunobtt coupling-hydrolysis procedure (Standard Procedure A) to produce a 
IS white solid of the title compound. *H-NMR (CDOs, 200.15 MHz): S 7.34 (d, J = 
8.1 Hz, 2 H); 7.16 (d, J = 8.0 Hz, 2 H); 6.98-6.86 (m, 4 H); 4.84 (s, 2 H); 3.97 (dd, J 
= 7.7, 4.4 Hz, 1 H); 3.36 (s, 3 H); 3.12 (dd, J = 14.3, 4.4 Hz, 1 H); 2.98 (dd, J = 143, 
7.3 Hz, 1 H). MS (ES) for Ci9Hi7F04 [M+NH,]*: 346, [M+Naf : 351. 

20 Example 5 

f2SV2-Methoxv-3-f4-r3-(3-pheavl-bePiziofuran-6-vloxvVprDD-l-vnvll-phenvU- 
propionic acid 




Stq)A 

25 f2SV3-f4-f3-Chloro-prop-l-vnvlVphenvll-2-methoxv-propionic acidethvl ester 
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The title compound was prepared from (2S)-3-[4-(3-hydroxy-prop-l-ynyl)-phenyl]- 
2-methoxy-propiomc acid efhyl ester (0.060 g, 0.23 mmol) (from Example 1, Step 
B) in dry DMF (5 ml) and treated with triethyl amine (0.69 ramol) and 
5 mesylchloride (0.46 mmol). The mixture reaction was stirred overnight, and the 
crude product was extracted with H20/Ether. The organic layer was dried and 
concentrated to give a product that was purified in silica using Hexane /Ethyl 
Acetate (5/1) to give the title compound as an oil (0.020g, 30% yield), MS (ES) for 
C15H17CIO3 [M+H]'': 281.2 

10 

Step B 

(^2SV2-Methoxv-3-f4-[3"(3-phenyl-benzofuian-6-vloxvVprop-l-ynvl1-phenvl}- 
pro pionic acid 



15 A solution of (2S)-3-[4-(3-Chloro-prop-l -ynyl)-phenyl]-2-methoxy-propionic acid 
. ethyl ester from Step A (0.071 mmol, 1 eq) in 0.7 ml of DMF in a 16 X 100 mm tube 
treated with 3-phenyl-6-hydroxybenzofurane (0.078 mmol, 1.1 eq) Cesium 
Carbonate (0.213 mmol, 3 eq) and Nal (0.071 mmol, 1 eq) and stirred at room 
temperature overnight. The reactants were filtered and washed with DMF several 

20 times. The solvent was evaporated under vacuo and the residue reconstituted in a 
mixture of Ethanol (2 ml) andNaOH (IM) (1 ml) and stirred at room temperature 
until reaction is completed by HPLC-MS. Then HCl (IM) was added (until pH==3) 
and file solvent were eliminated under vacuo. The residue was reconstituted in 
CH2CI2/H2O and filtered through a hidrofobic syringer. The organic layer was 

25 separated, concentrated and purified by HPLC-MS to get the title compound. 
MS(ES) for C27H22O5 [M+H]*": 427.2. 

Example 6 

f2SV3 - 14"["3 '( 4-Butvl-phenQxvVprop- 1 -vnvll-phenvl) -2-methoxv-propiQmc acid 
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The title compound was prepared ftom (2S)-3-[4-(3-Chloro-prop-l-ynyl)-plienyl]-2- 
methoxy-propionic acid ethyl ester from Example 5, Step A and 4-R-butylphenol in 
a manner analogous to Ifaat described for Example 5, Step B. MS(ES) for C23H26O4 
5 [M-H]-: 365.2 

^cample 7 

f 2SV2-MethoxV"3 -( 4- {3-[4-f4-trifluoromethvl-phenoxvVphenoxy]"prop-l -vnvl} - 
phenvlV-propionic acid 



The title compound was prepared ftom (2S)-3-[4-(3-Chloro-prop-l-ynyl)-phenyl]-2' 
metboxy-propiomc add efhyl ester fiom Example 5 Step A and 4-(4- 
trifluoromethylFhenoxy)phenol in a manner analogous to that described for 
Example 5, Step B. MS(ES) for C26H21F3O5 [M-H]": 469.2 



Example 8 

f2SV2-Methoxv-3-l443-f9-oxo-9H-fluoren-2-vloxvVprop-l-^^^ 
propionic acid 




CK 



'3 



10 



F F 



15 
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The title compound was prepared fixwn (2S)-3-[4-(3-Chloro-prop-l-yiiyl)-phenyll-2- 
niefho:(7-propionic acid elfayl ester firom Example 5 Step A and 2-liydroxy-9- 
fluorenone in a maimer analogous to that described for Example 5, Step B. MS(ES) 
5 for C26H20O5 [M-H]-: 41 1.2 

Example 9 

f2SV2--Methoxv-3-{ 4- [3-f4-oxo-2-phenvl-4H"Chromen-7-vloxvVpro^ 
pheavU-propiomc acid 




The title compound was prepared from (2S)-3-[4-(3-Cliloro-prop-l-ynyI)-phenyl]-2' 
methoxy-propionic acid ethyl ester from Example 5, Step A and 7-hydroxyflavone 
in a manner analogous to that described for Example 5, Step B. MS(ES) for 
C2bH2206[M+H]'': 455.2, 

Example 10 

f2SV3-f4-l3-f4-^2-Fluoro-benzovlVphenoxvVprQp-l-vnvU-phenvlV2»mettioxv- 
propionic acid 
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Chiral 



The title compound was prepared from (2S)-3-[4-(3-Chloro-prop'-l-ynyl)-phenyl]-2- 
methoxy-propionic acid ethyl ester from Example 5, Step A and 2-fluoro-4- 
hydroxybenzophenone in a manner analogous to that described for Example S» Step 
5 B. MS(BS) for C26H2iFO[M+Hf : 433.2. 

Example 1 1 

jQSH::Mejio2C}^^=^^ 
acid 

O 




10 

The title compomid was prepared from (2S)-3-[4-(3-Chloro-prop-l-ynyl)-phenyl]-2- 
meUioxy-propiomc acid ethyl ester from Example 5, Step A and 3- 
hydroxydiphenylamine in a manner analogous to that described for Example 5, Step 
B, MS(ES) for C25H23NO [M+Hf : 402.2. 

15 

Example 12 

f2SV3-f4-{3>[4-f4-HuoTO-benzovlVnhenoxv1-prop-l-vnvU-phenvlV2-mefc^ 
propionic acid 
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PH3 



The title compound was prepared from (2S)-3-[4-(3-CMoro-prop-l-ynyl)-phenyl]-2- 
metfaoxy-propionic acid ethyl ester from Example 5, Step A and 4-£luoro-4'- 
hydroxybenzophenone in a manner analogous to Ifaat described for Example S, Step 
5 B. MS(ES) for C26H2iFO[M+H]'': 433.2. 

Example 13 

f2SV2>Metho?^>-3-{4-f3-f4H>xo-2-phenyMH-<)hi^men-^^^^ 
pheAyD-prgpionic aq4 

10 



The title compound was prepared from (2S)-3-[4-(3-ailoro-prop-l-ynyl)-phenyl]-2- 
mefhoxy-propionic acid ethyl ester from Example 5, Step A and 6-hydroxyfIavone 
in a manner analogous to that described for Example 5, Step B. MS(ES) for 




'3 



15 C28H2206[M+H]'": 455.2. 



Example 14 

(2SV3-f4-(3-r3-r4-FluorO"nhenvlVben2ofuran-6-vloxv1"prop-l-vnvl>-phenvlV 



methoxv-propionic acid 
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The titte compound was prepared from (2S)-3-[4-(3-Chloro-piop-l-ynyl)-phenyl]-2- 
meliiOT^-piopiomc acid efhyl ester from Example 5, Step A and 6-hydroxy-3-(4- . 
fiuorophenyQbenzofuiane in a manner analogous to that described for Example 5, 
5 Step B. MS(ES) for C27H21FO5 [M-H]-: 443.2. 

Example IS 

f2SV2-Me1hoxv-3-r4-f3-f4-fl-methvl-l-phenvl-ettivlVphenox^^ 
phenylVpropionic acid 




• Chiral 

The title compoimd was prepared from (2S)-3-[4-(3"Chloro-prop-l-ynyl)-phenyl]-2- 
meflioxy-propionic acid ethyl ester from Example 5, Step A and 4-cumylphenol in a 
manner analogous to that described for Example 5, Step B. MS(ES) 
15 forC28H2804[M+NH4]'':446.2. 

Example 16 

f2SV2-Methoxv-3-f443-f4-Dhenvlacetvl-phenoxvVprop-l--vnvl1--phenv^ 
acid 




20 



Chlnal 
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The title compound was prepared from (2S)-3-[4-(3-ailoro-piop-l-ynyl)-pheiiyl]-2- 
melhoxy-propiomc acid efhyl ester from Example S» Step A and benzyl-4- 
hydroxyphenylketone in a maimer analogous to that described for Exapmle 5, Step 
B. MSCES) for C27H24O5 [M-H]": 427.2. 

5 

Example 17 

f2SV3-{4-[3-f4-Beiizvl-phenoxvVprap-I-vnvlVphenvl}*2-metfaoxv^ acid 




The title compound was prepared from (2S)-3-[4-(3-CMoro-prop-l -ynyl)-phenyl]-2- 
10 methoxy-propionic acid ethyl ester from Example 5, Step A and 4- 

hydroxydiphenylmethane in a manner analogous to that described for Example S, 
Step B. MS(ES) for C26H2404[M-H]':399. 

Example 18 

15 r2SV3-r4-f3-l4-rf2-FIuoro*phenvn"hvdroxviminO"methvl]"phenoxv}"prop-l'TO 
phenvl]"2"methoxv-propionic acid 




Chlral 

(2S)-3-(4- {3-[4-(2-Fluoro-ben2X)yl)-phenoxy]-prop-l -ynyl} -phenyl)-2-methoxy- 
propionic acid from Example 10, (0-0 1 mmol, 1 eq) was mixed with Hydroxylamine 
20 chlorydrate (4 eq), pyrydine (10 eq) and Ethanol (2 ml) and the mixture reaction was 
stirred overnight The ethanol was evaporated under vacuo and HCl 0.5% was 
added to the residue to pH 3. Extracted with ethyl acetate and concentrated to give . 
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the title product as a mixture of two oximes. MS(ES) for C26H22ENO5 [M+H]"*^: 
448.2, [M-H]-: 446.2. 

^caiDple 19 

5 QSV3-f4-l3444HvdroxvimiD O-phenvl-methvlVp^^ 
methoxv-piopiomc acid 




Oiiral 



(2S)-3-{4-[3-(4-Ben2oyl-phenoxy)-prop-l-ynyl]-phenyl}-2-methoxy-prop 
(0.01 mmol, 1 eq) (Example 2) was mixed with Hydroxylamine cMorydiate (4 eq), 
10 pyrydine (10 eq) and Ethanol (2 ml) and the mixture reaction was stirred overnight 
The ethanol was evaporated under vacuo and HQ 0.5 % was added to the residue to 
pH = 3 . Extracted with Ethyl Acetate and concentrated to give the title product as a 
mixture of two oximes. MS(ES) for C26H23NO5 [M+H]"": 430.2, [M-EQ-: 428.2. 

15 Example 20 

(2S V3-r4"r3- /4-rf4-FluorQ-pheDvn-hvdn)xvimino-metiivl]-phenoxv} -prop- 1 -vnvD- 
phenvll-2-methoxv-propionic acid 




(2S)-3-(4-{3-[4-(4-FIuoro-benzoyl)-phenoxy]-prop-l-ynyl}-phenyl)-2-methoxy- 
20 propionic acid fix)m Example 12 (0.01 mmol, 1 eq) was mixed with Hydroxylamine 
chlorydrate (4 eq), pyrydine (10 eq) and Ethanol (2 ml) and iJie mixture reaction was 
. stilled overnight The e&anol was evaporated under vacuo and HQ 0.5% was 
added to the residue to pH = 3. Extracted with Efiiyl Acetate and concentrated to 
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give the title product as a mixture of two oximes. MS(ES) for C26H22FNO5 [M+H]*: 
448-2, [M-H]":4462. 

Example 21 

5 f2SV3-mS-ffiiphenvM-vl oxvVDent-l«vnvlVphenvn>2>-methoxv-^^^ 




Step A 

f2SV3-r4-fS-Hvdro3cv>pent-l>vnvlVphenvl1«2-methoxv-propiomc acid ethvl ester 



HO, 




10 

This compound was prepared form 4-pentyn-l-ol following t&e procedure described 
in Example 1, Step B. YeHow-brown oil. 'H-NMR (200.15 MHz, CDQa): 5 7.33 (d, 
2H, J^8.1), 7.16 (d, 2H, /-8.1), 4.17 (q, 2H, J^.3), 3.92 (dd, IH, /=7.3, 5.7), 3.80 
(t, 2H, /-6.5), 3.34 (s, 3H), 3.01 (s, IH), 2.98 (d, IH, J=a.4), 2.68 (t, 2H, /=6.2), 
15 1.86 (br, IH), 1.23 (t, 3H, J=7.3). 

StepB 

, f2SV3-l4"[5-(BiphenvM>vloxvVpent-l"VnvlVphenvl}-2-methoxv-propiopi 
The title compound was prepared ftom (2S)-3-[4-(5-hydroxy-pent-l-ynyl)-phenyl]- 

20 2-methoxy-propioiuc acid ethyl est^ and 4-pheny^henol via the standard 

Mitsunobu coupling-hydrolysis procedure (Standard Procedure A) to produce a 
white oily soUd. *H-NMR (200.15 MHz, CDQa): § 7.56-7.28 (m, 9H), 7.15 (d, 2H, 
J-8.4), 6.98 (d, 2H, J=8.8), 4.15 (t, 2H, ^.2). 3.97 (dd, IH, J=7.7. 4.4), 3.36 (s, 
3H), 3.1 1 (dd, IH, /=14.3, 4.4), 2.97 (dd, IH, J^14.3, 7.7), 2.62 (t, 2H, 7=7.0), 2.08 

25 (qii,2H, J=6.6). 
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Exainple22 

f2SV2"Methoxv-3-M-fS-f4-phenoxv-phenoxvVpent-l-vnvl1-phenvll-p 
acid: 



5 The title compound was prepared from (2S)-3-[4-(5-hydroxy-peiit-l-ynyI)-phenyl]- 
2-me11ioxy-propionic acid (Example 21» Step A) and 4-phenoxyphenol via tlie 
standard Mitsunobu coupling-hydrolysis procedure (Standard Procedure A) to 
produce a white oily solid. ^H-NMR (200,15 MHz, CDCI3): § 7.26-7.19 (m, 4H), 
7.07 (d, 2H, /=8.3), 6.98-6.78 (m, 7H), 4.01 (t, 2H, 7=5.9), 3.91 (dd, IH, J«7.3, 4.3), 

10 3.30 (s, 3H), 3.05 (dd, IH, J=142, 4.3), 2.90 (dd, IH, J£=14.2, 7.5), 2.54 (t, 2H, 
7=6.7), 1.98 (qn, 2H, 7=6.4). MS (ES for C27H26O5 [M+NH4r: 448. (M+Naf : 453. 

Example 23 

f2SV3-{4-[5-f4-Benzoyl-phenoxvVpent-l-vnvl]-phenvU-2-methoxv-propiordc acid 



The title compound was prepared from (2S)-3-[4-(5-hydroxy-pent-l-ynyl)-phenyl]' 
2-meflioxy-propionic acid (Example 21, Step A) and4-hydroxyben2ophenone via 
the standard Mitsunobu coupling-hydrolysis procedure (Standard Procedure A) to 
produce a white oily solid. 'H-NMR (200.15 MHz, CDCI3): 5 7.82-7.70 (m, 3H), 



20 7.54-7.43 (m, 4H), 7,31-7.23 (m, 2H), 7.14 (d, 2H, 7=8.1), 6.95 (d, 2H, 7=8.8), 4.19 
(d, 2H, ^5.9), 3.96 (dd, IH, 7=7.7, 4.4), 3.34 (s, 3H), 3.09 (dd, IH, 7-14.3, 4.4), 
2.95 (dd, IH, 7=14.3, 7.7), 2.61 (t, 2H, 7=7.0), 2.08 (qn, 2H, 7=6.6), 




H3C 



15 
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Example 24 

f2SV3-(4"r5-f4-BenCTl-phenoxvVpmt-l-vnvl1-phen^^ 




Chiral 



5 Step A 

3-[4-f5-BromO"pent-l-vnvlVphenvl]-2-me1hoxV"propionic acid ethvl ester 




OH 



Chiral 



To a solution of (2S)-3-[4-(5-Hy(froxy-pent-l-ynyl)-phenyl]-2-methoxy-p^ 
acid ethyl ester firom Example 21» Step A (0.17 nxmol, 1 eq) in dichloromethane (S 
10 ml) and CBr4 (0.34 mmol, 2 eq) at OT, PhsP was added (0.34 mmol, 2 eq) 

partionwise and the mixture reaction was stiired 1 hom: the solvent was removed 
under vacuo and the residue purified by flash chromatography using Hexane/ Ethyl 
acetate as eluent (6: 1) to give the title product in 85% yield. 

• 15 StepB 

f2SV3-{4-[5-f4"Benzvl-phenoxvVpent»l-vnvl]-phenvl}-2-methoxv-propiom^ 
A solution of 3-[4-(5-Bromo-pent-l-ynyl)-phenyl]-2-methoxy-propionic acid ethyl 
ester from Step A (0.1 nunol, 1 eq) in 0.7 ml of DMF in a 16 x 100 mm tube treated 
with 4-hydroxydiphenyhnethane (0.11 mmol, 1.1 eq) and Cesium Carbonate (0.3 
20 imnol, 3 eq) and stirred at room temperature overnight The reactants were fUtered 
and washed with DMF several times. The solvent was evaporated under vacuo and 
tile residue reconstituted in a mixture of Efhanol ml) and NaOH (IM) (1 ml) and' 
stirred at room temperature until reaction is completed by HPLC-MS. Then HCl 
(IM) was added (until pH-3) and the solvent were eliminated under vacuo. The 
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residue was reconstituted in CH2CI2/H2O and filtered through a hidxofobic syringer. 
The oiganic layer was separated, concentrated and purified by HPLC-MS to get the 
title compound, MS(ES) for C28H2804[M+NH4f : 446.2. 

5 Example 25 

f2SV3-f4-l5-r4-f4-Fluoro-ben2PvlVphenoxv]«pent-l-vnyl}"phenvlV2-methoCT^ 
propionic acid 




The tifle compound was prepared &om 3-[4-(5-Bromo-pent-l-ynyl)-phenyl]-'2- 
10 methoxy-propionic acid ethyl ester fix)m Example 24, Step A and 4-fluoro-4- 

hydroxybenzophenone in a manner analogous to fliat described for Example 24, Step 
B. MS(ES) for C28H25F305[M+Hf : 461.2. 

Example 26 

15 f2SV2-Methoxv-3>f4-f5-r4-f4>1rifluorDmetfavl-ohenQXv^^ 
phe^ylVpropionio acid 




The title compound was prepared firom 3-[4-(5-Bromo-pent-l-ynyl)-phenyl]-2- 
methoxy-propionic acid ethyl ester 
20 From Example 24, Step A and 4-(4-trifluoromethylphenoxy)phenol in a manner 
analogous to lhat described for Example 24, Step B. MS(ES) for 
C28H25F305[M+NH4f : 516.2. 
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Bxiample 27 

f2SV2-Methoxv-3-l4-r5-f4-oxo-2-phenvl-4H-chromen-7*vlo^^ 
phenvl}-propionic acid 




The tifle compound was prepared from 3-[4-(5-Bromo-pent-l-yiiyl)-phenyl]-2- 
methoxy-propionic acid ethyl ester fix)m Bxsmple 24, Step A and 7-hydioxyflavone 
m a manner analogous to that described for Example 24, Step B. MS(ES) for 
C3oH2606[M+Hi*:4832. 

10 

Example 28 

r2SV2->Methoxv-3-r4-f S-r4-oxo-2-phenvl-4H-chrDmen-6-vlQXvVp^^^ 
phenvll-propionic acid 



PH3 
O OH 




15 The title compound was prepared from 3-[4-(5-Bromo-pent-l-ynyl)-phenyl]-2- 

methoxy-propionic acid ethyl ester from Example 24, Step A and 6-hydroxy£lavone 
in a manner analogous to that described for Example 24, Step B. MS(ES) for 
C3oH2606[M+H]'':483.2 



20 
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Exainple29 

f2SV2-Methoxv-3-f4-fS-f4-fl-me1hvl-l-phenvl-e1hvlVphenoCT^ 
phenvlVpropionic acid 



5 The title compound was prepared from 3-[4-(5-Bromo-pent-l-ynyl)-phenyl]-2- 
methoxy-propionic acid efliyl ester from Example 24, Step A and 4-cumylphenol in 
a manner analogous to that described for Example 24, Step B. MS(ES) for C30H32O4 
[M+NH4f:474.3 

10 Example 30 

f2SV2-Methoxv-3-{4-rS -(9>oxo-9H-fluoren-2-vloxvVTCnt-l-vnvl1-phe^^^ 
propionic acid 



Hie title compound was prepared from 3-[4-(5-Bromo-pent-l-ynyl)-phenyl]-2- 
15 methoxy-propionic acid ethyl ester from Example 24, Step A and 2-hydroxy-9- 

fluorenone in a manner analogous to that described for Example 24, Step B. MS(ES) 
for C28H2405[M+Hf :441.2. 





O 



20 



Example 31 

r2SV2-Methoxv-3-{4-[5-(3-phenvlamino-phenoxvVpgnt-l-ynvl]-phenvlV-propionic 
acid 
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The title compound was prepared from 3-[4-(5-Bromo-pent-l-ynyl)-phenyl]-2- 
methoxy-propionic acid ethyl ester from Example 24 Step A and 3- 
hydroxydiphenylamine in a manner analogous to that described for Example 24, 
5 Step B. MS(ES) for C27H27NO4[M+H]'':430.2. 

Example 32 

f2SV3-f4«l5-r4-r2-Fluoro-benzovlVphenoxv]"pent-l-vnvl}-phenvlV2-me^^ 
propionic acid 




The title compound was prepared from 3-[4-(5-Bromo-pent-l-ynyl)-phenyl]-2- 
methoxy-propionic acid ethyl ester from Example 24, Step A and 2-fluoro-4'- 
hydroxybenzophenone in a mann^ analogous to diat described for Example 24» Step 
B. MS(ES) for C28H2sF05[M+H]^:461 .2. 

Example 33 

f2SV2-Methoxv-3-f4-rS-f3-phenvl-benzofin:an-^-vloxvVpent4-wvn 
propionic acjd 
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The title compound was prepared from 3-[4-(5-Bromo-pent-l-ynyl)-phenyl]-2- 
meflioxy-propionic acid ethyl ester from Exapmle 24, Step A and 6-hydroxy-4- 
phenylbenzophenone in a manner analogous to that described for Example 24, Step 
B. MS(ES) for C29H2605[M+Hf :455.2. 



Example 34 

f2S)-3"(4-{g-[3"(4-yfaoyo-ph^nyl)-benzojto^ 
methoxy-propionic acid 



10 The title compound was prepared from 3-[4-(5-Bromo-pent-l-ynyl)-phenyl]-2- 
methoxy-propionic acid ethyl ester from Example 24, Step A and 3-(4'- 
fluoroph6nyl)-6-hydroxybenzophenone in a manner analogous to that described for 
Example 24, Step B. MS(ES) for C29H25F05[M+H]*:473.2. 

15 Example 35 

f2SV2-Methoxv-3-M-rS-f4-phenvkcetvl-phenoxvVpent-l-vnvl1-phenvn-Dr 



The title compound was prepared from 3-[4-(5-Bromo-pent-l-ynyl)-phenyl]-2- 
20 metfaoxy-propionic acid ethyl ester from Example 24, Step A and benzyM- 

hydroxyphenylketone in a manner analogous to that described for Example 24, Step 
B. MS(ES) for C29H2805[M-H]-:455.2. 



5 




O 



CHg chiral 
> OH 



ScM 
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Exaxxqsle 36 

f2SV3-f4-rS-f4"Btttvl"pheaoxvVpmt-l*vnvl1-phenvl}"2"me1h acid 




Hie title compound was prepared from 3-[4-(5-Bromo-pent-l-ynyl)-phenyl]-2- 
5 methoxy-propionic acid ethyl ester from Example 24, Step A and 4-N-butylplienol 
in a manner analogous to that described for Example 24, Step B. MS(BS) for 
C25H3o04[M-H]":393.2. 

Example 37 

10 f 2S V3-[4"l 5- {4-[f 2-Fluoro-phenvlVhvdroxvi miTio-Tnet hvl]-phenoxv> -pent- 1 -vnvlV 
phenvl'|-2-methoxV"pTQpioiiic 




Chiral 

(2S)-3'<4-{5-[4-(2-Fluoro-benzoyl)-phenoxy]-penf-l-ynyl}-phenyl)^^^ 
propionic acid from Exantple 32, (1 eq) was mixed with Hydra^cylanodne chloiydiate 
15 (4 eq), pyrydine (10 eq) and Etbanol (2 ml) and the noixtuxe reaction was stirred 
overnight The e&anol was evaporated mider vacuo and HCl 0.5% was added to the 
residue to pH » 3. Extracted with Effayl Acetate and concentrated to give tiie title 
product as a mixture of two oximes, MS(ES) for CigHaeFNOs [M+H]*: 476.2, [M- 
474.2. 

20 

Example 38 

f 2S V3"[4^ S- {4-rf 4-Fluoro-phenvl VhvdroxviminO"methvl]-phenoxv> -pent- 1 -vnvl V 
phenvl]-2-meflioxv*propionic acid 
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.OH 



. F' 




0' 



COOH 



Chiral 



(2S)-3-(4- {5 -[4-<4-Fluoro-beiizoyl)-phenoxy]-pent- 1 -ynyl} -phenyl)-2-inefhoxy- 
propionic acid from Example 25 (1 eq) was mixed with Hydroxylamine chlorydrate 
(4 eq), pyrydine (10 eq) and Ethanol (2 ml) and the mixture reaction was stirred 
5 overnight. The ethanol was evaporated mider vacuo and HCl 0.5% was added to the 
residue to pH = 3. Extracted with Ethyl Acetate and concentrated to give the title 
product as a mixture of two oximes. MS(ES) for C28H26FNO5 [M+KQ'*': 476.2, [M- 
H]-: 474.2. 

10 Example 39 

f2SV3-f4-l5-[4-fHvdroxvimino-phenvl-methylVphenoxvVpent-l-vnvll-phenvlV2« 
methoxy-propionic acid 



Chiral 

(2S)-3- {4-[5-(4-BenzoyI-phenoxy)-pent- 1 -ynyl]-phenyl)-2-methoxy-piDpioiiic acid 
15 from Example 23, (1 eq) was mixed with Hydroxylamine chlorydrate (4 eq), 

pyrydine (10 eq) and Ethanol (2 ml) and the mixture reaction was stirred overnight 
The ethanol was evaporated under vacuo and HG 0.5 % was added to the residue to 
pH - 3. Extracted with Ethyl Acetate and concentrated to give the title product as a 
mixture of two oximes. MSCBS) for C28H27NO5 (TM+H]"*': 45,8.2. 



Example 40 

f2SV3-i4-[4-(Biphenvl-4-vloxvVbut"l"VnvlVphenvl}-2-methoxv-propionic acid: 



,0H 




COOH 



20 
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StepA 

Toluene-4-siilfoiuc acid bttt-3-vnvl ester 

9 




A solution of S-butyn-l-ol (1 mL, 13.31 mmol), p-toluenesulphonyl chloride (2.519 
g, 13.21 nunol), triethylamine (2.03 niL,'14.53 mmol) and 4-dimethylanmiopyridine 
(0.081 g, 0.66 mmol) in 20 mL of dichloromethane were stirred at room temperature 
overnight. The solution was diluted with dichloromethane (20 mL), washed with 
10 0.5N HCl (40 mL) and brine (40 mL), dried (MgS04), and concentrated to produce 
an oil (2.82 g, 95 %). ^H-NMR (200.15 MHz. CDCI3): 5 7.80 (d, 2H, 7=8.3), 7.35 
(d, 2H, J^8.1), 4. 10 (t, 2H, /-7.0), 2,55 (dt, 2H, /=2.7, 7.0), 2.45 (s, SH), 1.97 (t, 
lH,y=2.7). 

15 StepB 

4>But-3-vnyloxv-biphenvl 

A solution of 4-phenylphenoI (0.774 g, 4.55 mmol) and potassium /e/t-butoxide 
(0.51 g, 4.55 mmol) in toluene (20 mL) was stirred for 1 h at room temperature. 
20 Sodium iodide (0.068 g, 0.45 mmol) and toluene-4-sulfonic acid but-3-ynyl ester 
(1 .02 g, 4.55 mmol) were added, and the mixture heated to reflux for 24 houxs. The 
mixture was cooled to room temperature, diluted with diethyl ether (20 mL), washed 
with water (2 x 20 mL). The organic layer was dried (MgS04) and concentrated 
under vacuum. The residue was purified by silica gel chromatography (silica gel. 
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hexanes/efhyl acetate 3:1, Rf 0.57) to give an oil (140 m& 14 %). ^H-NMR (200.15 
MHz, CDCI3): 5 7.57-7.50 (m, 4H), 7.46-7.38 (m, 2H), 7.32 (d, IH, ^7.3), 7.02- 
6.95 (m, 2H), 4.15 (t, 2H, ^7.0), 2.71 (dt, 2H, X2.7, 7.3), 2.06 (t, IH, J=2.7). 



f2SV3-f4-r4-n 3fphenvl-4-vloxvVbut-l-vnvn-T)henvn-2-meflio^^^ 



To a solution of (2S)-2-methoxy-3-(4-trifluoro-methanesuIfonyloxy-phenyl)- 
10 propionic acid ethyl ester (1 . 157 g, 3.4 mmol) (Example 1, Step A) in 30 mL of 
degassed pq)eridine was added 4-but-3-ynyloxy-biphenyl (0.9 g, 4.85 mmol), 
tetrakis(trg}henylphosplmie)palladium (0) (0.196 g, 0.17 mmol), tdphenylphosphine 
(0.09 g, 0.34 mmol), and cooper (£) iodide (0.065 g, 0.34 mmol). The solution was 
stirred for 3 h at 80 ''C and cooled to room temperature. The solvent was evaporated 
15 under vacuum, and the residue was purified by column chromatography (silica gel, 
hexanes/dieUiyl ether 9:1, Rf 0.27) to a brown oil (0.7 g, 48%). *H-NMR (200.15 
MHz, CDCI3): 5 7.58-7.30 (m, 9H), 7.17 (d, 2H, /^S.O). 7.02 (d, 2H, ^=8.9), 4.22 (t, 
2H, J^7.3), 4.18 (q, 2H, /=7.0), 3.93 (dd, IH, J=7.3, 5.6). 3.35 (s, 3H), 3.02 (s, IH), 
2.99 (d, IH, >2.4), 2.92 (t, 2H, ^7.3), 1.24 (t, 3H, J^7.3), 

20 

StepD 

(2S)-3-{4-[4-fPip^PPYH-ylQ3^Vbut-^YAYl1-phenY)i>-?-m^ethQ^^^ qpjd 
The title compound was prepared firom (2S)-3-{4-[4-(biplieityl-4-yloxy)-but-l- 
ynyl]-phenyI}-2-metho:gr-propionic acid ethyl ester via the standard hydrolysis ' 
25 procedure C. The residue was purified by chromatography (silica gel, hexanes/efhyl 
acetate/acetic acid 50:50:1, Kf 0.25) to produce a white solid (86 %). ^H-NMR 
(200.15 MHz, CDCI3): 5 7.57-7.51 (m, 4H), 7.45-7.30 (m, 5H), 7.19 (d, 2H, 7=8.0), 
7.01 (d, 2H, 7=8.8), 4.20 (t, 2H, ^,9), 3,98 (dd, IH, 7=7.7, 4.4), 3.37 (s, 3 H), 3.1 1 
(dd, IH, ^14.3, 4.4), 3.00 (dd, IH, 7=14.3, 7.7), 2.91 (t, 2H, 7«7.0). 



5 StepC 
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Exaixq)l6 41 

f2SV2-Me1hoxv-3-M-r4-f4-T)henoxv-phenoxvVbut-l-vnvl1-T^^ 



10 Example 40, Step B. ^H-NMR (200.15 MHz, CDCI3): 5 77.35-7.26 (m, 2H), 7.05- 
6.87 (m, 5H), 4.09 (t, 2H, /-7.0), 2.69 (dt, 2H, 7=2.4, 7.0), 2.05 (t, IH, /=2.1). 

StepB 

f 2S V2-Methoxv-3 - l4"[4-('4-phenoxv-phenoxvVbut- 1 -vnvl]-phenvl> -propionic acid 
15 The title compound was prepared from l-but-3-ynyloxy-4-phenyloxybenzene and 
(2S)-2-methoxy-3-(4-trifluoromethanesulfonyloxy-phenyl)-propionic acid ethyl 
ester ^Bxample 1, Step A) following the procedure described in Example 40, Step C. 
The e&yl ester derivative was contamiimted with starting triflate. Themixtuie was 
hydrolyzed using the Standard Procedure C. The residue was purified by 
20 chromatography (silica gel, hexanes/ethyl acetate-Acetic acid 50:50: 1, Rf 0.25) to 
produce a white soKd (7%). ^H-NMR (200.15 MHz, CDCI3): 5 7.35-7.28 (m, 4H), 
7^16 (d, 2H, 7=8.0), 7.02-6.87 (m, 7H), 4.13 (t, 2H, 7=7.0), 3.97 (dd, IH, 7=7.7, 4.4), 
3.36 (s, 3H), 3.11 (dd, IH, 7=14.3, 4.4), 2.97 (dd, IH, 7=14.3, 7.7), 2.87 (t, 2H, 
. 7=7.0).MS (ES) fro C26H24O5 [M+NH4f : 434.2, [M+Naf : 439.2. 




5 



Step A 

l-But-3-vnvloxy-4-phenvloxvbenzene 




This compound was prepared from 4-phenoxyphenoI and toluene-4-sulfonic acid 
but-3-ynyl ester (Example 40, Step A) following the procedure described in 



25 
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Exaiiq>le42 

(2gV3-m4-f4-Ben20vl-phen(«vVbut-l-viivn-phenvl^2-meth<^^ 

O^OH 



5 

Step A 

r4-Bnt-3-vQvloxv-phenv1Vphmiv1-methanonfl 




This compound was piepared from 4-faydroxybenzoplienone and tohiene-4-sulfomc 
10 acid but-3-ynyl ester (Example 40, Step A) following the procedure described in 
Example 40, Step B (8 %). 'H-NMR (200.15 MHz, CDCI3): 5 7.84-7.73 (m, 4 H), 
7.57-7.43 (m, 3H), 6.97 (d, 2H, .^8.6), 4. 1 8 (t, 2H, ^7.0), 2.73 (dt, 2H, ^2.7, 7.0). 
2.06(t,lH,/=2.7). 

15. StepB 

f2SV3-l4-[4-(4-Benzovl-phenoxvVbut-l-vnvl1-phenvl}-2-methoxv-propionic acid 
ethyl ester 

This compomid was prepared &om (4-but-3-ynyloxy-phenyl)-phenylmethanone and 
20 (2S)-2-Methoxy-3-(4-trifluoiomethane-sulfonyloxy-phenyl)-propionic acid ethyl 
ester (Example 1, Step A) following the procedure described in Example 38, Step C 
(66 %). (200.15 MHz, CDCI3): 8 7.85-7.73 (m, 4H), 7.57-7.43 (m, 3H), 

7.34 (d, 2H, /=8.1), 7.16 (d. 2H, >=8.3), 7.00 (d, 2H, J=S.S), 4.25 (t, 2H, ^7.0), 
4.18 (q, 2H, y=7.0), 3.92 (dd, IH. 7=7.3. 5.6), 3.34 (s, 3H), 3.01 (s, IH), 2.98 (d, IH, • 
25 y=3.5), 2.93 (t, 2H, ^7.0), 1.23 (t, 3H, /=7.3). 
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Step C 

r2SV3-^4-r4-f4-Benzovl-phenQxvVbut-l-vnvl1-phenvn-2-m^ 
The title coinpound was prepared firom (2S)-3-{4-[4-(4-benzoyl-phenoxy)-but-l- 
ynyl]-phiBiiyl}-2-methoxy-propiomc acid ethyl ester via the standard hydrolysis 
5 procedure C to produce a white solid. 'H-NMR (200.15 MHz, CDas): 5 7.83-7.71 
(m, 4H), 7.55-7.44 (m, 3H). 7.32 (d. 2H, /=8.0). 7.16 (d. 2H, J=8.4), 6.97 (d, 2H, 
>=9.1), 4.22 (t, 2H, J-7.0), 3.96 (dd, IH. ^7.7, 4.4), 3.35 (s, 3H), 3.10 (dd, IH, 
J=13.9. 4.4), 2.98 (dd, IH, >=13.9, 7.7), 2.91 (t, 2H, ^7,0). 

10 Example 43 

QSV3-f4-{4-|'4-fH Y<frnYYiTpiTin-ph^Yl-F ^ethvtt^ 
methoxv-propionic acid 




(2S)-3- {4-[4-(4-Ben2oyI-phenoxy)-but- 1 -ynyl]-phenyl} -2-methoxy-propionic acid 
15 &om Example 42, (1 eq) was mixed with Hydroxylamine chloiydrate (4 eq), 

pyrydine (10 eq) and Ethanol (2 ml) and the mixture reaction was stirred overnight 
The ethanol was evaporated mider vacuo and HCl 0.5% was added to the residue to 
pH = 3. Extracted with Ethyl Acetate and concentrated to give the title product as a 
mixture of two oximes. MS CES) for C27H25NO5 |M+H]+: 444.2 

20 

Example 44 

r2SV3-f4-f4-[4-r4-Fluoro-benzovlVphenoxv1-but-l-vnvU-phenvn-2-methoxv- 
propionic acid 
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StspA 

(4-But-3-vnvloxV"phenvlW4-fluorO"pheiivlVmeflianon^ 



F' 




0' 



This compound was prepared from 4-fluoro-liydroxybenzophenone and toIuene-4- 
5 sulfonic acid but-S-yn/l ester (Example 40, Step A) following the procedure 
described in Exanople 40, Step B. 

f2SV3--f4-{4»f4-f4-nuoro«ben20viVphenoxv1-but-l-vnvll-phenvlV2-me& 
10 propionic acid 

The title compound was prepared from (4-But-3-ynyloxy-phenyl)-(4-fluoro-phenyl)- 
methanone and (2S)-2--mefhoxy-3-(4-trifluoromethanesulfoir/lo3Qr-phenyl)- 
propionic acid efhyl ester (Example 1, Step A) following liie procedure described in 
Example 40, Step C. The elhyl ester derivative was contaminated with starting 
15 triflate. The mixture was hydrolyzed usiag the standard hydrolysis procedure C. 
The residue' was purified by chromatography. MS(ES) for C27H23FO [M+H]"^: 



Example 45 

20 f2SV3-f4-f4-f3-f4«Pluoro-phenvlVbenzoftum"6-vloxv]-but-l"WvU^^^ 
methoxv-propionic acid 



•447.2. 




Chiral 



Step A 

25 6-But-3>vnvloxv>3-f4-fluoro-phenvlVbenzofuran 
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F 




This compound was prepared ftom 6-hydroxy-3-(4-fluorophenyl)benzofurane and 
toluene-4-sulfonic acid but-3-ynyl ester (Example 40, Step A) following the 
procedure described in Example 40, Step B. 



Step B 

f2SV3-f4-{4"r3-f4-FIuoro-phenvlVbenzofinan-6-vloxv]-but-l-vnvn-ph 
methoxv-propionic acid 

The title compound was prepared from 6-But-3-ynyloxy-3-(4-fluoTO-phenyl)- 
10 benzofiiran and (2S)-2-me&oxy-3-(4-trifluoromethanesulfonyloxy-phenyl)- 

propionic acid ethyl ester (Example 1, Step A) following the procedure described in 
Example 40, Step C. The ethyl ester derivative was contaminated with starting 
triflate. The mixture was hydrolyzed using the Standard Procedure C. The residue 
was purified by chromatography. MS(ES) for C28H23FO5 [M-H]": 457.2 

15 

Example 46 

(2SV2-Metfaoxv-3-r4-f4"r444-trifluoromethvl-phenoxvVphenoxv]-but"l-vnvl}'- 
phenvlVpropiotiic acid 



5 




OH 



20 Step A 

4-f3-butvnvloxy'^-4*-trifluoromethvlphenvloxv phenyl 
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This compound was prepared from trifluoiomethylphenoxyphetiol and toluene-4- 
sulfonic acid but-3-ynyI ester (Example 40, Step A) following flie procedure 
described in Example 40, Step B. 

5 

StepB 

(2S)-2-Me1hoxy^3-(4-{4"[4-(4-tr^fluorQ^letfayl-p^l^^^ 
phepylVpropionic »cid 

The title compound was prepared from 4-(3-butynyloxy)-4'- 

10 trifluoromethylphenyloxy phenyl and (2S)-2-mefhoxy-3-(4- 

tcifluoromethanesulfonyloxy-phenyl)-propionic acid elliyl ester QBxample I, Step A) 
following the procedure described in Example 40, Step C. The ethyl ester derivative 
was contaminated with starting triflate. The mixture was hydrolyzed using the 
Standard Procedure C. The residue was purified by chromatography. MS(ES) for 

15 C27H23F3O5 [M-H]-: 483.2 

Example 47 

f2SV2-Methoxv-3-{4-f4-(4-oxo-2-phenvl-4H-chromen-7-vloxvVbut-l-vnvl1- 
phenvU-propionic acid 




Step A 

3-f4-f4-Hydroxv-but-l-vnvlVphenyl1-2-methoxv-propionic acid ethvl ester 
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This compound was prepared form 4-butyn-l-ol following the procedure described 
in Example 1, StepB. 

5 StepB 

r2S V2-Methoxv-3- l4"|'4-f4-Qxo-2--phenvl--4H-chromen-7'-vloxvVbut-l -vnvl]- 
phenvU -propionic acid 

The title compound was prepared from 7-hydroxyflavone by the Standard coupling- 
hydrolisis Procedure A but using for the Mitsounobu reaction toluene as solvent and 
10 DIAD instead DEAD. MS(ES) for C29H24O6 [M+H]'": 429.2. 

Example 48 

f2SV2-Methoxv>3-(444>f4-oxo>2-p henvl-4H-chromen-6-vloxvVbut-l-v^^^ 
pheny^-pyopionic acid 




The title compound.was prepared from 3-[4-(4-Hydroxy-but-I-ynyl)-phenyl]-2- 
mefhoxy-propionic acid ethyl ester from Example 47, Step A and 6-hydioxyflavone 
following the standard coupling-hydrolysis procedure A using toluene as solvent and 
DIAD instead DEAD. MS(ES) for C29H24O6 [M+H]'": 469.2. 

Exanq)le 49 

f2SV2-Methox v-3-f4-r6-f4-phenoxv-phenoxvVhex-l-vnvll-phenvl^prop^^^ 
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Chiral. 




Step A 

f2SV3>r4-f6-Hv(faoxv>hex-l -vnvlVphenvl1-2-me1hoxv-Piopi(nd^ acid ethyl ester 




To a solution of (2S)-(3-(4-iodoplienyl)-2-niethoxy-propionic acid ethyl ester (1.6 g, 
4.81 mmol) in 100 mL of degassed piperidine was added 5-hexin-l-ol (0.709 g, 7.24 
minol), tetrakis(triphenylphosphine)palladium (0) (0.278 g, 0.24 mmol), 
triphenylphosphine (0,125 g, 0.48 mmol), and cooper (I) iodide (0.091 g, 0.48 
10 mmol). The solution was stirred for 3 hours at 80°C and cooled to room 

temperature. The solvent was evaporated under vacuum, and the residue was 
purified by column chromatography (silica gel, hexanes/ethyl acetate 3: 1 to give title 
compound as a yellow oil (1.18g, 74% yield). MS(ES) for Ci8H2404[M+NH4f : 
322.2. 

15 • 

StepB 

f2SV2->Mefliox v-3-l4-r6-f4-phenQxv-DhenoxvVhex-l-vnvl1-phe^^^ 
The title compound was prepared from 3-[4-(6-Hydroxy-hex-l-ynyl)-phenyl]-2- 
methoxy-propionic acid e&yl ester and 4-pheno;s^henol via the standard 
20 Mitsmiobu coupling-hydrolysis procedure (Standard Procedure A) to produce the 
title compound. MS(ES) for C28H280sPVI+H]'*": 445.2 



Example SO 

f2SV3-f4-r6-f 4-BenMvl-phenoxvVhex-l-vnvll-phenvn-2-methoxv-prop^^^ 
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CHg 



The title compound was prepared ftom 3-[4-(6-Hydro3{y-hex-l-ynyl)-phenyl]-2- 
mefhoxy-propionic acid eifayl ester (Example 49, Step A) and 4- 



5 (Standard Fiocedure A) to produce the tide compound. MS(ES)for 
C2sH2805[M+H]*: 457.2 

Example 51 

f2SV3>{4-[6-ffliphenvl-4-vloxyVhex-l-vnvl1-pheiivU"2-me1hoxv-propi^^ acid 



The title compound was prepared from 3-[4-(6-Hydroxy-h6x-l-ynyl)-phenyI]*2- 
methoxy-propionic acid efhyl ester (Example 49, Step A) and 4-phenylphenol via 
the standard Mitsunobu coupling-hydrolysis procedure (Standard Procedure A) to 
produce the title compound. MS(ES) for C28B2804[M+NH4f : 446.2. 



Example 52 

f2SV3-'f4-r5-fBiphenvl-4--vloxvVpentanovlVphenvU-2-methoxV"propionic acid 



A solution of triphenylphosphine (0.24 g, 0.915 mmol) in 5 mL of dry THF was 
20 treated at 0 with diethylazodicarboxylate (0. 159 g, 0.915 mmol) and stirred for 20 
min. A solution of (2S)-3-[4-(5-hydroxy-pent-l-ynyl)-phenyl]-2-me1hoxy-propionic 
acid ethyl ester (Example 21, Step A) (0.18 g, 0.61 mmol) and 4-phenylphenoI 
(0.156 g, 0.915 mmol) in 2 mL of dry THF was added, and the mixture was stirred 



hydroxybenzophenone via the standard Mitsunobu coupling-hydrolysis procedure 




10 



H3C 



15 
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at room temperature ovemight. The inixture was concentrated under vacniinn and 
purified by silica gel chromatography (silica gel, hexanes/efhyl acetate 10:1 to 3:1). 
Fractions with RfS 0.48 and 0.45 (hexanes/etlQrl acetate 2:1) corresponding to the 
coupled compound and starting phenol, respectively, were combined and 

5 concentrated. The mixture was dissolved in 5 mL of methanol and was treated with 
a mixture of 75 mg of mercury (B) oxide and 4% sulfuric acid in water. The 
solution was stirred at 55 for 3 h, cooled to room temperature, diluted with 
saturated aqueous NaHCOa (20 mL), and extracted with dichloromethane (4 x 20 
mL). The combined organic layers were washed with brine (20 mL), dried (MgS04), 

10 and concentrated. The residue was dissolved in 6 mL of methanol and 2 mL of IN 
NaOH and stirred for 2 hours. The methanol was evaporated under vacuum, and the 
aqueous solution was diluted with brine (6 mL) and washed with diethyl ether (3 x 
1 5 mL). The aqueous layer was acidified with IN HCl (pR 1 -2) and extracted with 
e&yl acetate (3 x 15 mL). The combmed extracts were dried (MgS04) and 

15 concentrated to a white solid (19 %). ^H-NMR (200. 1 5 MHz, CDCI3): 5 7.89 (d, 
2H, J»8.4), 7.55-7.23 (m, 9H), 6.93 (d, 2H, J^8.8), 4.06-3.99 (m, 3H), 3.38 (s, 3H), 
3.18 (dd, IH, J=4.3, 4.4), 3.03 (t*m, 3 H, ^.9), 1.96-1.86 (m, 4H). 

Example 53 

20 f2SV3-{4-r5-f4-BeDzovl-phenoxvVpentanovl]-phenvl>-2-methoxv-propionic acid 



A solution of triphenylphosphine (0.915 mmol) in 5 mL of dry THF was treated at 
O^C with diethylazxDdicarboxylate (0.915 mmol) and stirred for 20 min. A solution 
of (2S)-3-[4'-(5-hydroxy-pent-l-ynyl)-phenyl]-2-methoxy-propionic acid ethyl ester 
25 (Example 21, Step A) (0.61 mmol) and 4-benzoylphenol (0.915 mmol) in 2 mL of 
dry THF was added, and the mixture was stirred at room temperature overnight. 
The mixture was concentrated under vacuum and purified by silica gel 
chromatography (silica gel, hexanes/efliyl acetate 10:1 to 3:1). Fractions with RfS 




Chlral 
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0.4S and 0.45 (hexanes/etfayl acetate 2:1) coxresponding to the coupled compound 
and starting phenol, respectively, were combined and concentrated. The mixture 
was dissolved in 5 mL of methanol and was treated with a mixture of 75 mg of 
mercury (H) oxide and 4% sulfuric acid in water. The solution was stirred at 55^C 

5 for 3 hours, cooled to room temperature, diluted with saturated aqueous NaHCOs 
(20 mL), and extracted with dichloromethane (4 x 20 mL). The combined organic 
layers were washed with brine (20 mL), dried (MgS04)5 and concentrated. The 
residue was dissolved in 6 mL of methanol and 2 mL of IN NaOH and stirred for 2 
hours. The methanol was evaporated under vacuum, and the aqueous solution was 

10 ' diluted with brine (6 mL) and washed with diethyl ether (3x15 mL). The aqueous 
layer was acidified witii IN HCl (pH 1-2) arid extracted with ethyl acetate (3x15 
mL) then concentrated to give the title compound. ^H-NMR (CDCI3, 200.15 MHz): 
7.91-7.72 (m, 5H), 7.56-7.32 (m, 6H), 6.92 (d, 2H, J=8.9), 4,12-4.03 (m, 3H), 3.42 
(s, 3H), 3.19-3.05 (m, 4H), 1.95-1.92 (m, 4H). 

15 

Example 54 

f2SV2-Methoxy-3-{4-fS-f4-phenoxv-phenoxvVpentanovl]-phenvl}-propiQnicacid 




O 

Chlrai 



A solution of triphenylphosphine (0.91 5 mmol) m 5 mL of dry THF was treated at 
20 O^C with diettiylazodicarboxylate (0.915 mmol) and stirred for 20 min. A solution 
of (2S)-3-[4-(5-hydroxy-pent-l-ynyl)-phenyl]-2-methoxy-propionic acid ethyl ester 
(Exanq)le 21, Step A) (0.61 mmol) and 4-phenoxyphenol (0.915 mmol) in 2 mL of 
diy THF was added, and the mixture was stilted at room temperature ovezm 
The mixture was concentrated under vacuum and purified by silica gel 
25 chromatography (silica gel, hexanes/ethyl acetate 10:1 to 3:1). Fractions with R(S 
0.48 and 0.45 (hexanes/ethyl acetate 2:1) corresponding to the coupled conspoimd 
and startmg phenol, respectively, were combined and concentrated. The mixture 
was dissolved in 5 mL of methanol and was treated with a mixture of 75 mg of 
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10 



15 



20 



mercury (II) oxide and 4% sulfuric acid in water. The solution was stirred at SS°C 
for 3 hours, cooled to room temperature, diluted with saturated aqueous NaHCOs 
(20 mL), and extracted with dichloromethane (4 x 20 mL). The combined organic 
layers were washed with brine (20 mL), dried (MgS04), and concentrated The 
residue was dissolved in 6 mL of methanol and 2 mL of IN NaOH and stirred for 2 
hours. The methanol was evaporated under vacuum, and the aqueous solution was 
diluted with brine (6 mL) and washed with diethyl ether (3x15 mL). The aqueous 
layer was acidified with IN HCl (pH 1-2) and extracted with ethyl acetate (3x15 
mL) then concentrated to give the title compound. ^H-NMR (CDC13, 200.1 5 MHz): 
7.91 (d. 2H, J-8.3), 7.36-7.27 (m, 4H), 7.07-6.83 (m, 7H), 4.08-3.96 (m, 3H), 3.41 
(s, 3H). 3.22 (dd, IH, J«14.0, 4.3), 3.14-3.01 (m, 4H), L26 (s, IH). 

Example 55 

3-{4-[4-f4-Benzovl-phenoxvVbutvrvl1-phenvl>-2-methoxv-propionic acid 



Step A 

f2SV3-l4-r4-f4-Benzovl-phenoxvVbutvrvl1-phenvU-2-me1faoxy-propiom^ 
ethyl ester 



(2S)-3-{4-[4-(4-Benzoyl-phenoxy)-but-l-ynyl]phenyl}-2-methoxy-pr(q) 
ethyl ester (Example 42, Step B) (0.08 g, 0.17 mmol) was dissolved in 4 mL of 
methanol. To this solution was added 3 mL of a solution of 0.075 g of mercury (U) 
oxide in 12 mL of 4% sulfuric acid. The mixture was stirred at 55*^0 for 3 hours, 
cooled to room temperature, and diluted with 20 mL saturated NaHCOa solutioiL 





CH 
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The mixture was extracted with of dichloromediaQe (4 x 20 xnL), and the combined 
organic layers were dried (MgS04), and concentrated. The residue was purified by 
silica gel chromatography (silica gel, hexanes/efhyl acetate 3:1) to give a yellow oil 
(72 %). ^H-NMR (200.15 MHz, CDCI3): S 7.92 (d, 2H, •^=8.6), 7.83-7.72 (m, 4H), 



5 7.60-7.42 (m, 3H), 7.34 (d, 2H, >=8.6), 6.95 (d, 2 H, J^8.9X 4.19 (q, 2H, J=*7.3), 
4.15 (t, 2H, /=6.2), 3.97 (dd, IH, 7=7.3, 5.4), 3.35 (s, 3H), 3.19 (t, 2H, 7=7.0), 3.08 
(d, IH, 7=5.1), 3.07 (d, IH, 7=7.5), 2.27 (qn,2H, 7=6.2). 1.24 (t, 3H, 7=7.3). 



10 3--{4-[4<4-B^az^Yl-ph^07^)-butviy^-pbm^^ acjd 

The title compound was prepared fiom (2S)-3-{4-[4-(4-benzoyl-phenoxy)-butyryl]- 
plienyl}-2-methoxy-propionic acid ethyl ester via the standard hydrolysis procedure 
C. White solid (71%). 'H-NMK. (200.15 MHz, CDCI3): 8 7.90 (d, 2H, 7=8.0), 7.80- 
7.70 (m, 4H), 7.58-7.39 (m, 3H), 7.32 (d, 2H, 7=8.4), 6.92 (d, 3H, -^9.1), 4.13 (t, 

15 2H, 7=6.2), 4.02 (dd, IH, 7=7.3, 4.4), 3.38 (s, 3H), 3.20-3.00 (m, 4H), 2.25 (qn, 2H, 
7=6.2). 

Example 56 

f2SV2-Methoxv-3-l4-f4-f4-phenoxv-phenoxvVbutvrvn-phenvU-propionic acid 



Step A 

2iS^-3-l4-[4-f4-phenoxy-phenoxyVbutyrv]]-pbenyl)-2-metboxv-propionic acid ethvl 
ester 



StepB 



20 
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(2S)-2-Methoxy-3-{4-[4-(4-phenoxy-phenoxy>but-l-yayl3-^^ 
ethyl ester (0.17 xmnol) firom ETcample 41, was dissolved in 4 ml of mefhanol. To 
this solution was added 3 ml of a solution of 0.075 g of mercusy (II) oxide in 12 mL 
of 4% sulfuric acid. Hie mixture was stirred at 55^C for 3 hour, cooled to room 
5 temperature, and diluted with 20 inL saturated NaHCOa solution. The mixture was 
extracted with of dichlorometfaane (4 x 20 mL), and the combined organic layers 
were dried (MgS04), and concentrated. The residue was purified by sifica gel 
chromatography (silica gel, hexanes/efhyl acetate 3:1) to give a yellow oil. 

10 StepB 

f2SV2-MethQxv-3-m4-f4-phenoxv-phenoxvVbutvrvll-phenvn acid 
The title compound was prepared from (2S)-3-{4-[4-(4-phenoxjr-phenoxy)-butyryl]- 
ph6nyl}-2-methoxy-propioiiic acid efhyl ester via the standard hydrolysis procedure 
C. MS (ES) for C26H26O6 [M+H]"": 435.2. 

15 

Example 57 

r2SV3-r4-miphenvl-4-vloxvVbutvrvl-phenvll-2-methoxv-t^^ acid 



20 f2SV3-f 4^[4-f4 -phenvlphenoxvVbutvrvlVphenvn>2-methoxv-P^^ acid ethyl 



O 

(2S)-3-{4-[4-(BiphenyM-yloxy)-lmt-l-ynyl]-phenyl}-2-me1hoxy-propio^^ acid 
efhyl ester (0.17 mmol) from Example 40, Step C, was dissolved in 4 ml of 
2S methanol. To this solution was added 3 ml of a solution of 0.075 g of mercury QI) 




Chlral 



O 



Step A 



• ester 
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oxide in 12 mL of 4% sulfuric acid. The mixture was stirred at SS^C for 3 hours, 
cooled to looxn temperature and diluted with 20 mL saturated NaHCOa solution. 
The mixture was extracted with of dicUoromefiiane (4 x 20 mL), and the combined 
organic layers were dried (MgS04), and concentrated. The residue was purified by 
silica gel chromatography (silica gel, hexanes/ethyl acetate 3:1) to give a yellow oil 

StepB 

f2SV3-r4-nBiphenvl-4-vloxvVbutvrvl-nhenvll-2-methoxv-p^^ acid 
The tifle compound was prepared fix)m (2S)-3-{4-[4-(4-phenylphenoxy)-bu1yryl]- 
phenyl}-2-methoxy-propionic acid ethyl ester via the standard hydrolysis procedure 
C. MS (ES) for C26H26O5 [M+H]*: 419.2. 

Example 58 

f;?S)-3-{4-f6-(Biphenyl-4-yloxy)-hexanoyl1-p^enyl}-2-metho7^^ 



A solution of triphenylphosphine (0.474 g, 1.8 mmol) in 50 mL of dry TflF was 
treated at C^C with dietfaylazodicarboxylate (1 .S mmol) and stirred for 20 mln. A 
solution of 3-[4-(6-Hydroxy-hex-l-ynyl)-phenyl]-2--methoxy-propionic acid ethyl 
ester (Example 49, Step A) (0.365 g, 1.2 mmol) and 4-phenylphenol (0.307g, 1.8 
mmol) in 10 mL of dry THF was added, and the mixture was stirred at room 
temperature ovemigiht The mixture was concentrated under vacuum and purified by 
silica gel chromatography (silica gel, hexanes/efliyl acetate 10:1 to 3:1). Fractions 
with RfS 0.48 and 0.45 (hexanes/ethyl acetate 2:1) corresponding to the coupled 
compound and starting phenol, respectively, were combined and concentrated. The 
mixture was dissolved in 5 mL of methanol and was treated with a mixture of 0-712 
mg of mercury (II) oxide and 12 ml of4% sulfuric acid in water. The solution was 
stirred at 55**C for 3 hours, cooled to room temperature, diluted with saturated 
aqueous NaHCOa (20 mL), and extracted with dichloromethane (4 x 20 mL). The 
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combined organic layers were washed with brine (20 mL), dried (MgS04), and 
concentrated. The residue was dissolved in 6 ml of methanol and 2 mL of IN 
NaOH and stirred for 2 hours. The methanol was evaporated under vacuum, and the 
aqueous solution was diluted with brine (6 mL) and washed with diethyl ether (3 x 
IS mL). The aqueous layer was acidified with IN HQ (pH 1-2) and extmcted with 
efliyl acetate (3x15 mL). The combined extracts were dried (MgS04) and 
concentrated to give the title compound. MS(ES) for CasHaoOsDM+H]'^: 447.2. 

Example 59 

(2S)-2-Methoxy-3-{4-[6-f4-phenoxY-phenoxy)-hexanoYl>phpny|}-propion;cacid 



A solution of triphenylphosphine (1.8 mmol) in 50 mL of dry TEIF was treated at 
0°C with diethylazodicarboT^late (1 .8 mmol) and stirred for 20 mm. A solution of 
3-[4-(6-Hydroxy-hex-l*ynyl)-phenyl]-2-methoxy-propioiuc acid ethyl ester 
(Example 49, Step A) (1.2 mmol) and 4-phenoxyphenol (1 .8 mmol) in 10 mL of dry 
THF was added, and the mixture was stirred at room temperatuxe ov^ght The 
mixture was concentrated under vacuum and purified by silica gel chromatography 
(silica gel, hexanes/elhyl acetate 10:1 to 3:1). Fractions with K|S 0.48 and 0.45 
Qiexanes/ethyl acetate 2:1) corresponding to the coupled compound and starting 
phenol, respectively, were combined and concentrated The mixture was dissolved 
in 5 mL of methanol and was treated with a mixture of 0.712 mg of mercury (II) 
oxide and 12 mi of 4% sulfuric acid in water. The solution was stirred at 5S°C for 3 
hours, cooled to room temperature, diluted with saturated aqueous NaHCOa (20 
mL), and extracted with dichloromethane (4 x 20 mL). The combined organic layers 
were washed witii biine (20 mL), dried (MgS04), and concentrated. The residue 
was dissolved m 6 mL of methanol and 2 mL of INNaOH and stirred for 2 hours. 
The methanol was evaporated under vacumn, and the aqueous solution was diluted 
with brine (6 mL) and washed with diethyl ether (3x15 mL). The aqueous layer 




wo 02/100813 



PCTAJS02/16950 



-132- 



10 



15 



20 



was acidified wilh IN HCl (pH 1-2) and extracted with ethyl acetate (3 x IS mL). 
The combined extracts were dried (MgS04) and concentrated to give the title 
compound. MS(ES) for CasHaoOelM+EQ*: 463.2. 

Example 60 

f2SV3-M-r6-f4 -Ben2ovl-phenoxv%hexanovl1-phenvn-2-methoxv-i^ 



A solution of triphenylphosphine (1.8 mmol) in 50 mL of dry THF was treated at 0 
''C with diethylazodicarboxylate (1.8 mmol) and stirred for 20 min. A solution of 3- 
[4-'(6-Hydroxy-hex-l-ynyl)-phenyl]-2-methoxy-propiomc acid ethyl tester (Example 
49, Step A) (1.2 mmol) and 4-phydroxybenzophenone (1.8 mmol) in 10 mL of dry 
THF was added, and the mixture was stirred at room temperature overnight. The 
mixture was concentrated xmder vacuum and purified by silica gel chromatography 
(silica gel, hexanes/ethyl acetate 10:1 to 3:1). Fractions with RfS 0.48 and 0.45 
(hexanes/ethyl acetate 2:1) corresponding to the coiq)led compoxmd and starting 
phenol, respectively, were combined and concentrated. The mixture was dissolved 
in 5 mL of methanol and was treated with a mixture of 0.712 mg of mercury (II) 
oxide and 12 ml of 4% sulfuric acid in water. The solution was stirred at 55^C for 3 
hours, cooled to room temperature, diluted with saturated aqueous NaHCOa (20 
mL), and extracted with dichloromethane (4 x 20 mL). The combined organic layers 
were washed with brine (20 mL), dried (MgS04), and concentrated. The residue 
was dissolved in 6 mL of methanol and 2 mL of IN NaOH and stirred for 2 hours. 
The methanol was evaporated under vacuum, and the aqueous solution was diluted 
with brine (6 mL) and washed with diethyl ether (3x15 mL). The aqueous layer 
was acidified with IN HCl (pH 1-2) and extracted with ethyl acetate (3x15 mL). 
The combined extracts w^ dried (MgS04) and concentrated to give the title 
compound. MS(ES) for CagHaoOeEM+H]'*': 475.2. 
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BxampleSl 

(2SV3-/4-rS-ffiiohenvM-vloxvVl-hv^ rnYY^iTiino- penM 
propionic acid 




5 (2S)-3-{4-[5-(Biphenyl-4-yloxy)-pentanoyl]-phenyl}-2-methoxy-propiom 
from Example 52, (1 eq) was mixed with Hydroxylamine chlorydrate (4 eq), 
pyrydine (10 eq) and Ethanol (2 ml) and flie mixture reaction was stirred overnight. 
The ethanol was evaporated imder vacuo and HCl 0.5% was added to the residue to 
pH = 3. Extracted with Ethyl Acetate and concentrated to give the title product as a 

10 mixture of two oximes. MS(ES) for C27H29NO5 \M¥S\\ 448.2.2, [M-H]": 446.2. 



Example 62 

(2S. ri?*. 2^iy*V3-f4-(2'-r4->f4-Fluoro-benzovlVphenoxvVcvclopentvloxv}- 
phenylV2-metfaoxV"propionic acid 




Step A 

rfA^2-rtBrt.^Butvl-dhnetfavl-silanvloxvl-cvclOT^ 

Q-OH 

o 

H3C-SI-CH3 

20 The title compound was prepared from meso-1 ,2-cyclopentanediol via iho Standard 
Procedure D for the monoprotection of diols. The residue was purified by silica gel 
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chromatography (hexanes/ethyl 3:1, Rf 0.55) (50 %). ^H-NMR (200.15 MHz, 
CDCI3): 5 4.04 (dt, IH, JM.6, 6.2), 3.95-3.89 (m, IH), 2.59 (d, 1H,>=3.8), 1.88- 
1.49 (m, 6H), 0.91 (s, 9H), 0.09 (s, 6H). 



(2^, VR. 2*R\ 3-r4-f2^Hvdro xv-cvclopenMoxvVpherivll-2-rnethoxv-prapioiu^ acid 



10 A solution of triphenylphosphine (0.634 g, 2.23 mmol) in 15 mL of dry THF was 
treated at 0*C with dieAylazodicarboxylate (0.368 mL, 0.2.45 mmol) and stirred for 
20 mm. A solution of (2S)-2-methoxy-3-hydroxyphenylprppionic acid elhyl (0.5 g, 
2.23 mmol) and c£s-2-(tert-butyl-dimethyl-silanyloxy)cyclopentanol (0.531 g, 0.245 
nmiol) in 5 mL of dry THF was added to the solution, and the mixture was stured at 

IS room temperature overnight The mixture was concentrated under vacuum and the 
residue was purified by silica gel chromatography (silica gel, hexanes/elhyl acetate 
6:1). Fraction wi& RfS 0.55 (hexanes/elhyl acetate 3:1) corresponding to Ihe 
coupled compound and starting phenol, respectively, were collected and 
concentrated. ITie residue was dissolved in 4 mL of THF, and tettabutylammonium 

20 fluoride (2.23 mL, 1 M in THF) was added. The solution was stirred for 2 hours at 
room temperature, diluted with 30 mL of diethyl ether, and washed with IN HCI (2 
x20mL). The organic solution was dried (MgS04) and concentrated. The residue 
was purified by silica gel chromatography (silica gel, hexanes/ethyl acetate 3:1, 
0.9) to ftie product (60%). *H-NMR (200.15 MHz, CDCI3): 87.11 (d, 2H, J=8,6), 



25 . 6.80 (d, 2H, J=8.9), 4,43-4.40 (m, IH), 4.23-4.12 (m, 4H); 3.90 (dd, IH, J=7.0, 5.9); 
3.35 (s, 3H); 2.95 (d, 2H. J=6.7), 2.16-1.60 (m, 6H), 1.22 (t, 3H. 7=7.0), 0.88 (s, 
9H), 0.05(d.3H,^.2). 



5 StepB 



ethyl epter 



HO 




wo 02/100813 



PCTAJS02/16950 



10 



15 



-135- 



StepC 

(IS. r j?*, 3-^4"(2^44-f4-Fluoro-beD2X)vlVT)henoxvl-^clope^ 
2-metho3Cv-prapioiiic acid 

The title compound was prepared ftom (25, 1 % 2*jR)-3-[4-(2'-hydroxy- 
cyclopen1yloxy)-pheiiyl]-2-m6thoxy-ptopionic acid ethyl ester and 4-fluoro-4- 
hydroxybenzophenone via the Standard Procedure A. ^H-NMR (200.1 5 MHz, 
CDCI3): 8 7.82-7.67 (m, 4H), 7.18-7.06 (ni, 4H), 6.93 (d, 2H, ^8.9), 6.76 (d, 2H, 
7=8.6), 4.88-4.74 (m, 2H), 3.97-3.94 (m. IH), 3.39 (s, 3H); 3.09-2.89 (m, 2H); 2.23- 
1.98 (m, 6H). MS (ES) for C28H27FO6 [M+H]*: 479.2, [M+Naf : 501.2. 

Example 63 

f2SWrR-3*RV2-Methoxv -V{^-[l\^'-^'tTiefTivU^-r4- pheno^^^ 
phenvl}-prQpioiiic acid 



Chlral 




Step A 

f2iy,4iS^-4-ftert-Btttvl-dimethvl-silanvloxvVpentan-2-ol 

H3C CH,^^^^ j^^ 



OH 



The title compound was prepared starting from (2554iS)-pentanediol using the 
20 Standard Procedure D. MS (ES) for CuHzeOiSi [M+H]+: 219.2. 



StepB 

f2SVfrR.3^SV3-(4-[3'--rterr-ButvMime1hvl-silanvloxvVr-me 
phenyl} -2-methoxv-propiomc acid ethvl ester 



wo 02/100813 



PCT/US02/16950 



-136- 




H3C 



CH. 



'3 



10 



15 



The title compound was prepared using the Standard Procedure for the Mitsounobu 
coupling B to give the product 

StepC 

r2S Vf 1 'R3 ^5^-3-r4-f 3 ^Hydr oxy- 1 ^-methvl-butoxvVphenvl1-2-niethoxv-propionic 
acid methyl ester 



The title compound was prepared folowing the Standard Procedure E to give the 
product MS (ES) for C17H26O5 [M+Hf : 328.2, 

StepD 

f2SWri?.2'JgV2-Methoxy-3-f4-rr-methyl-3'-f4>-phenoxy>^^^ 
phenyl! -propionic acid ethvl ester 



The title compound was prepared following the Standard Mitsounobu coupling 
procedure B to give the corresponding product MS (ES) for C29H34O6 [M+NBUI**: 





496.2. 
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Stq>B 

(2S^-rrR.3*RV2>Methoxv-3>>M-ri\3'-dimeflivl-3-f4-ph^ 
phenvn-propionic acid 

The title compound was prepared by llie Standard hydrolysis procedure C of the 
5 compound from Stsp D to give the final compound as a gummy solid. ^H-NMR 
(CDCI3, 200.15 MHz): 7.32-7.24 (m, 2H), 7.10-6.75 (m, IIH), 4.70-4.50 (m, 2H), 
3.95 (dd, IH, J=73, 4.3), 3.36 (s, 3H), 3.06 (dd, IH, J=14.5, 4.6), 2.92 (dd, IH, 
J=14.2, 7.5), 1.96 (dd, 2H. J=6.7, 5.4), 1.31 (d, 6H, J==6.2).ppm. MS(ES) for . 
C27H30O6 [M+NH4f : 468.2, [M-H]": 449.2. 

10 

E?canq)le64 

f2SWrjgJ'ieV3-l4-r3-f4-Benzo vlphenQCTVl\3'-dimethvl^^^^ 
methoxv-propionic acid 



15 The title compound was prepared in a manner analogous fliat Example 63, starting 
from the (25,45)-pentanediol to give the final compound. ^H-NMR (CDQa, 200.15 
MHz): 9.24 (s, IH). 7.75 (t, IH, J=1.6), 7.70 (t, IH, J=1.9), 7.69 (dd, 2H, J=12.6, 
2.2), 7.59-7.40 (m, 3H), 7.04 (d, 2H. J=8.6). 6.85 (d, 2H, J=9.1), 6.69 (d, 2H, J=8.9), 
4.87-4.72 (m, IH), 4.62-4.47 (m, IH), 3,94 (dd, IH, J-7.0, 5.6), 3.37 (s, 3H), 3.05- 

20 2.86 (m, 2H), 1.99 (dd, 2H, J=6.7, 5.4), 1.36 (d, 3H, J=6.2), 1.30 (d, 3H, J=6.2). 

Example 65 

f2SVfr.?.3'S^-2-Methoxv-3-l4-ri\3*-dimethvl-3-f4>phenoxv-p henoxvV propQX^^^ 
phenyl} -propionic acid 
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OH 



The title compound vtas prepared in a manner analogous that Example 63, starting 
from the (2/?,4/?)-pentanedioI to give the final compound. 'H-NMR (CDCI3, 200.15 
MHz): 7.33-7.25 (m, 2H), 7.12-6.76 (m, IIH). 4.71-4.49 (m, 2H), 3.95 (dd, IH, 
5 J=7.5, 4.6), 3.36 (s, 3H), 3.05 (dd, IH, J=14.5, 4.6), 2.93 (dd, IH, J=14.2, 7.5), 1.96 
(dd, 2H, J=7.0, 5.7). 1.31 (d, 6H, J=6.2). MS(ES) for C27H30O6 [M+NH4]*: 468.2, 
[M-H]-; 449.2. 

Example 66 

10 f2SWl'.S.3'jrV3-l4-r3-f4-Benz ovlpheDQXvV r.3'-dimethvlpropoxvn-phenvU2- 
meflioxy-propionic acid 

O Q 



The title compound was prqrared in a manner analogous tiiat Example 63, starting 
from Ob (2K,42Q-pentanediol to give Hie final compound. 'H-NMR (CDCU, 200.15 
15 MHz): 7.76-7.41 (m, 7H), 7.02 (d, 2H, J=8.6). 6.83 (d, 2H, J=8.9), 6.67 (d, 2H, 

J=8.6), 4.78 (dd, IH, J=12.1, 6.2), 4.63-4.47 (m, IH), 3.99 (dd, IH, J=6.2, 4.8), 3.41 
(s. 3H), 3.08-2.87 (m, 2H), 2.00 (dd, 2H, J=5.6, 12.4), 1.33 (dd, 6H, J=11.6, 6.2). 
MS(ES) forQjHsoOe [M+H]*: 463.2, [M-H]-: 461.3. 

20 Example 67 

(2SWl'J?.2'J?V2-Methoxv-3-M.ri'.2'-dimeftivl.r4-phenoxv-plienoxv^-ethMcvn- 
phenvn-propionic acid 
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The title compound was prepared in a manner analogous that 63, starting from the 
(25,35)-butane-2,3-diol to give the final compound. 'H-NMR (CDCI3, 200.15 
MHz): 7.94 (m, IH), 7.34-7.26 (m, 3H), 7.17-6.83 (m, lOH), 4.59-4.38 (m, 2H), 
5 3.98 (dd, IH, J=7.5, 4.6), 3.39 (s, 3H), 3.08 (dd, IH, J=14.2, 4.3), 2.95 (dd. IH, 
J=14.2, 7.5), 1.36 (d, 6H, J=6.2). MS(ES) for CieHzsOfi [M+NKff: 454.2, [M-H]": 
435.2. 

* 

Example 68 

10 f2SVrr.R.2'igV3-M-ri-r4-Benzovlphenoxv%r.2'-dimethvl-ethoxvn-phenvn-2- 
metiioxypropionic acid 




The title compound was prepared in a manner analogous that ExaQq)le 63, starting 
from Ihe (25,3iS>but8ne-2,3-diol to give die final compound. ^H-MMR (CDCI3, 
15 200.15 MHz): 7.77 (t, 3H, J=8.9), 7.74 (s, IH), 7.60-7.42 (m, 3H), 7.14 (d, 2H, 
J=8.6), 6.96 (d, 2H, J=8.9), 6.84 (d, 2H, J=8.9), 4.72-4.60 (m, IH), 4.59-4.47 (m, 
IH), 3.98 (dd, IH, J=7.5, 4.6), 3.39 (s, 3H), 3.08 (dd, IH, J=14.5, 4.6), 2.95 (dd, IH, 
1=14.2, 7.3), 1.42 (d, 3H, J=6.2), 1.37 (d, 3H. J=6.2). MS(ES) for CzTHzjOe [M+H]*: 
449.2, [M-H]-: 447.2. 

20 

Example 69 

f2SWl '&4'^-2-MBthoxv-3-f 4-ri '-me1hvl-4'-f4-phenoTv -phenoxvVpBntvloxvl- 
phenvU-propionic acid 
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OH 



Chiral 



The title compound was prepared in a manner analogous that Example 63, starting 
fiom the (2i?,5i?)-hexane-2,5-diol to give the final compomid. 'H-NMR (200.1 5 
MHz, CDCI3): 7.3-7.2 (m, 2H), 7.14 (d, 2H. J= 8.6), 7.1-6.8 (m, 9H), 4.4-4.3 (m, 
5 2H), 3.97 (dd, IH, J=7.6, 4.4), 3.39 (s, 3H), 3.08 (dd, IH, J=14.2, 4.4), 2.95 (dd, IH, 
J=14.4, 7.6), 2.0-1.7 (m, 4H), 1.31 (d, 6H, J=6.2) ppm. 



Example 70 

r2SVfl'S.4'SV3-f4-r4-r4-Benzovl-phenoxvVl-methvl-pentvloxv1-phenvn-2- 
10 methoxv-propionic acid 



The title compound was prepared in a manner analogous fbsA 'EaaaaxplQ 63, starting 
fiom the (2i?,5i{)-hexane-2,5-diol to give flie final compound. 'H-NMR (200. 1 5 
MHz, CDCI3): 7.8-7.7 (m, 4H), 7.6-7.5 (m, 3H), 7.13 (d, 2H, J= 8.6), 6.90 (dd, 2H, 
15 1=7.0, 2.0), 6.79 (d, 2H, J=8.6), 4.51 (c, IH, J=6.0), 4.35 (c, IH, J= 6.0), 3.98 (dd, 
IH, J=7.2, 4.8), 339 (s, 3H), 3.08 (dd, IH, J=14.4, 4.8), 2.95 (dd, IH. J=14.4, 7.2), 
2.0-1.7 (m, 4H), 1.35 (d. 3H, J'^e.O), 1.30 (d, 3H, J-6.0) ppm. 

Example 71 

20 f2SVfrj?.4'J?V2-Methoxv-3-f4 -ri'-me1hvl-4'-f4-phenoTv-phenoxvVpentvlQxvl- 
phenvU-propionic acid 
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The titliB compoimd was prepared in a manner analogous Haat Example 63, starting 
fiom the (2iS',5iS)-hexane-2,5-diol to give Ae final compound. 'H-NMR (200.15 
MHz. CDas): 7.3-7.2 (m, 2H), 7.14 (d, 2H, J= 8.4), 7.1-6.7 (m, 9H), 4.4-4.2 (m. 
5 2H), 3.96 (dd, IH, J=7.4, 4.4), 3.37 (s, 3H), 3.07 (dd, IH, J=14.4, 4.4), 2.93 (dd, IH, 
J=14.4, 7.4), 2.0-1.6 (m, 4H), 1.30 (d, 6H, J=6.0) ppm. 



Example 72 

(2SWrj?.4'i?V3-l4-r4-r4-Benzovl-phenoxvVl-methvl-pe ntvloxv1-phenvn-2- 

10 mgft9?iy-piTO^omg mi 




The title compound was i^epated in a manner analogous tiiat E^cample 63, starting 
fiom the (2j^,S5)-hexane-2,S-diol to give the final compound. 'H-NMR (200.15 
MHz, CDCI3): 7.8-7.5 (m, 3H), 7.5-7.4 (m, 3H), 7.06 (d, 2H, J= 5.6), 6.82 (d, 2H, 
15 J=6.0), 6.71 (d, 2H. J=5.8), 4.44 (c, IH. J=3.6), 4.28 (c, IH. J=*3.6). 3.88 (dd. IH, 
J=9.6, 2.8). 3.29 (s. 3H), 2.98 (dd, IH, J=9.6, 2.8). 2.86 (dd, IH, J=9.6, 5.0). 1.9-1.6 
(m, 4H). 1.27 (d, 3H, J=4.0), 1.21 (d, 3H. J=4.0) ppm. 



20 Example 73 

r2SWl'5'.2'.S^-2-Met1ioxv-3-{4-ri'.2'-dimethvl-f4-phenoxv-phaioxvWfliQxvn- 
phenvli-propionic acid 



wo 02/100813 



-142- 



PCTAJS02/16950 




OH 



Step A 

(2R,3S)>3-(4-PhenoxY-pheno^)-bufrn-2-p| 




HgC OH 



A solution of (2R,3R)-butane-2,3-diol was monoprotected with tert- 
butyldimethylsilyl chloride using the Standard Procedure D, after purification by 
chromatography, the compound was coupling with 4-phenoxyphenol using Standard 
Procedure B (in THF) and deprotected with tetrabutylamonium fluoride as Standard 
10 Procedure E to give the title compound as an oil. MS (ES) for Ci^HisOa [M+NBU]^: 
2762. 

StepB 

f lig,2,y)-Toluene-4-sulfonic acid l-methyl-2-f4-pbeno;f^-phCTQ3Ry)-pyQpyl e?tey 




H3C OTs 



To a solution of compound fiom Step A (1 eq) in neat pyridine, p-Toluenesulfonic 
chloride (l.S eq) was added and flie mixtuie reaction was stirred at room 
temperatare over two days. The reaction was quenched with HCl IN and extracted 
wifli ethyl acetate and washing the organic layers with brine (3 times). The organic 
20 layers were dry and concentrated in vacuo to give a residue which was purified by 
silicagel chromatography to give the tifle product MS ^S) for C23H24OSS 
[M+NH4f : 430.1. 
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StepC 

(2SUI *S.2' SV2-Methoxv-3-l4-rr ^'-dime1hvl-f4-phenoxv-phen^^^ 
phenvR-propioiiic acid ethvl ester 



A solution of (lR,2S)-Toluene-4-sulfomc acid l-methyl-2-(4-phenoxy-phenoxy)- 
propyl ester fcom above Step (1 eq), potassium carbonate (3 eq) and 2S) 3-(4- 
Hydroxy-phenyl)-2-inethoxy-propionic acid ethyl ester (1 eq) in acetonitrile was 
refluxed overnight. The solution was ev£^orated to dryness and chroznatographied to 
10 get the title compound. MS (ES) for C27H30O7 [M+ NKtf: 482,4. 

StepD 

f2SVa'S,2'SV2-Methoxv-3-l4-ri\2'-dimetfavl-f4^phenoxv-phenoxvVefe^ 
phenvl}-propiomc acid 
15 The title compound was prepared using the Standard hydrolysis Procedure C to give 
the jBnal product as an oil. ^H-NMR (CDQa, 200.15 MHz): 7.34-7.26 (m, 3H), 7.16- 
6.83 (m, lOH), 4.58-4.41 (m, 2H). 3.98 (dd, IH, J=7.3, 4.3), 3.39 (s, 3H), 3.14-2.89 
(m, 2H), 1.35 (d, 6H, J=6.2). MS(ES) for CieHzgOe tM+NH4]+: 454.3, [M-H]j 
435.1. 



Example 74 

r2SV2-Methoxv-f4-f2-methvlen-3-f4-phenoxv-phenoxvVpropoxvll-phenvn- 
pyopipnifiacid 



O 




H3C CH3 



5 



20 



O 




Chlral 



25 
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StepA 

2-f4-Phenoxv-pheno3CvmethvlVT)rop-2"eii*l-ol 



CH2 



10 



15 



A solution of tdphenylphosphine (1 eq) in toluene at 0^ C was treated vdfh 
diethylazodicarboxylate (1 eq) and stirred for 20 nun. Then a solution of 4- 
pehoxyphenol and 2-Mefliyl6ne^rqpane-l,3-diol in toluene was added to the 
solution and the mixture reaction was stirred overai^t. Concentrated to dryness and 
chromatographied to give the titie compound. 



StepB 

(?S)-^-Meti\o3qy-{4-[2>^ethy^en-3-(4-pheaoxy-pfrefl^ 
pygpiiomp ftpid et^yl est^r 



CH2 

The titie compound was prepared usmg Standard Mitsounobu coupling conditions 
B. 

StepC 

f 2S V2-Methoxy- {4-[2-methvlen-3-f4-phenoxv-phenoxv)-propoxvlVphenvl} - 
propionic acid 

The titie compound was prepared by using the Standard Procedure for hydrolysis C 
to give the final product as an oil. ^H-NMR (CDCI3, 200.15 MHz): 8.09 (s, IH), 
7.34-6.86 (m, 13H), 5.41 (s, 2H), 4.62 (s, 4H), 3.98 (dd, IH, J«7.5, 4.6), 3.40 (s, 
3H), 3.09 (dd, IH, J-14.5, 4.6), 2.97 (dd, IH, J-14.5, 7.5). 




25 
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Example 75 

QSV2-Me1haCT-l4-r2-oxo-3-f4-phemoxv-phenoxYVpropoxvl1-i)henvn-propi<^^ 




Chfral 



0 



5 A solution of (2S)-2-Meflioxy- {4-[2-mefhyl6n-3-(4-pheno3Qr-phenoxy)-propoxyl]- 
phenyl}-propiomc add from Example 74, in dicblorametbane at -78°C was treated 
with ozone untill the solution tamed blue. Washed wilh brine, diy and concentcated 
to dryness to give Ihe title compound. 'H-NMR(CDCl3, 200.15 MHz): 7.35-6.83 • 
(m, 13H), 4.86 (d, 4H, J=3.0), 3.98 (dd, IH, J=7.3, 4.3), 3.40 (s, 3H), 3.10 (dd. IH. 

10 J=14.2, 4.0). 2.97 (dd, IH, J=14.5, 7.3). MS(ES) for C2SH24O7 IM+NH*]* : 454.2, 
[M-H]': 435.2. 

Example 76 

(2SV2-Methoxv-3-l4.r3-(4-ohenoxv-phenoxvme1hvn-benizvloxv1.phenvn. 
IS pr9pigffl(? ficj 




Chital 



The title compoimd was prepared in a manner analogous Hiat Example 74, starting 
fiom (3-Hydzoxym6thyI-pbenyI)-mediano] to give (he final compoimd. 'H-NMR 
(200.15 MHz, CDCI3): 7.50 (s, IH), 7.40 (s, 2H), 7.28 (d, 2H, J=8.6), 7.17 (d. 2H, 
20 J=8.6), 7.1-6.9 (m. lOH), 5.06 (s, 4H), 3.99 (dd, IH, J=7.2, 4.4), 3.40 (s, 3H), 3.10 
(dd, IH, J=14.4, 4.6), 2.97 (dd, IH, 1=14.2, 7.4) ppm. 



Exanq)le 77 

QSV2-Methoxv-3-f4-r2-f4-phepoxv-phenoxvmeflwlVbenzyloxv>phe»wl> 
25 propjonip^id 
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Tbe title compound was prepared in a manner analogous that Example 63, starting 
from (2-Hydroxymethyl-phenyl)-methanol to give the final compound. 'H-NMR 
(200.15 MHz, CDCI3): 7.5-7.4 (m, 2H), 7.4-7.3 (m, 2H), 7.28 (d, 2H, J=8.0), 7.16 
5 (d, 2H. J=8.6), 7.1-6.9 (m, 9H). 5.14 (s, 4H), 3.95 (dd, IH, J=7.4, 4.6), 3.37 (s. 3H), 
3.07 (dd, IH, J=14.2, 4.4), 2.94 (dd, IH, J=14.2, 7.6) ppm. 

Example 78 

aS)-?-M^tbw-^{4-r^f4-pbeB0OThw9yy)-pb^3tY]-phppyU-propi^^^ 

Q Chiral 

f2SV3-[4-G-Bromo-phenoxvVphenvll-2-me1hoxv--piDpionic acid ethvl ester 




An ovendried resealable Schlenk tube was fitted with a rubber septum and was 
15 cooled to room temperature under N2 purge. The tube was charge with 

Pd(OAc)2(2.0 mol%), 2-(ditert-butylphosphino)biphenyl (0.03 eq), potassiumm 
phosphate (2 eq), 1,3-dibromobenzene (1 eq) and (2S) 3-(4-Hydroxy-phenyl)-2- 
methoxy-propionic acid ethyl ester (1,2 eq). The tube was capped widi the septum 
and purged with N2, and then toluene was added through the septum. The tube was 
20 sealed with a teflon screwcap, and the reaction mixture was stirred at lOO^C for 1 6 
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hours. The solvent was removed and fte residue was purified by chromatography to 
afford the title compound. 



5 r2SV2-Me<hoxv-3-f4"[3-/4"phenoxv-phenoxvVphenoxv]-pheiivl>'pn>p add 



The title compound was porcepared using the same coupling procedure described 
. above for Step A with 4-phenoxyphenol and (2S)-3-[4-(3-Bromo-phenoxy)-phenyI]' 
10 2-methoxy-propionic acid ethyl ester. 

StepC 

f 2S)-2"Methoxv-3- 14-[3 4-phenoxy-phenoxyVphenoxv]-phenvl) -propionic acid 
The title compound was prepared from Step B by using Standar Proceduie for the 
15 hydrolysis C. MS (ES) for C28H24O6 [M+Naf : 479. 

Example 79 

f2S13-[3'-C3-Benzovl-phenoxvmethvl)-biphenvM-vl]-2-methoxv-propionic acid 



StepB 



ethvl ester 





20 Step A 

f2SV3-f3'-Hvdrox ymethvl-biphenvl-4>yl)-2-methoxv«propionic acid ethyl ester 
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A solution of (2S) 2-Me&oxy-3-(4-trifluoiDmetJianesulfonylox^^ 
acid ethyl ester (Example 1, Step A)(150 mg, 0.42 mmol), 3-fonnylphenyl boionic 
acid (126 mg, 0.842 mmol) and tetrakis(triplienylphosphine)-paIIadium (0) (1 5 mg, 
5 .0.013 mmol) in 11 ml of a mixture 20:1 toluene/efhanol togefher with 2 ml of a 2N 
NaaCOa was heated to IIV^C for 6 hours under nitrogen atmosphere. The reaction 
mixture was cooled to room temperature and dilute with ElOAc (20 ml). It was 
washed with H2O (SxSml) and sodium tartrate (3x5 ml). The combined ozgaziic 
layers were dried (MgS04), filtered and concentrated in vacuum. The resultant 

10 cmde was purified by column chromatography (silica gel, hexanes/ethyl acetate 

3:1). Fractions corresponding to the desired compound (Rf. 0.27) were collected and 
concentrate to dryness. The product was dissolved in MeOH cooled at O^C and 
sodium borohydride (3 eq) was added. The solution was stkred for 1 h. and then 
diluted with Ethyl-acetate (20 ml). It was washed with H2O (3xSml) and 

15 NaHC03(3x5 ml). The combined organic layers were dried 0MgSO4), filtered and 
concentrated in vacuum. The resultant crude was purified by column (silica gel, 
hexanes/ethyl acetate 2:1). Obtained a colorless oil (60 mg, 45%). ^H-NMR (200.15 
MHz, CDCI3): 5 7.55-7.23 (m, 8H), 4.71 (s, 2H), 4.18 (q, 2H, 7.0), 3.93 (dd, IH, 
y=7.3, 5.6), 3.35 (s, 3H) 3.05 (s, IH), 3,02 (s, IH), 1,25 (t, 3H, 7=7.25) 

20 

StepB 

aSV3"[3V3-Ben2Pvl-phenoxvm ethvlVbiphenvl-4-vlV2--methoxv-propi acid 
The title compound was prepared firom (2S) 3-(3'-Hydroxymethyl-biphenyl-4-yl)-2- 
methoxy-propionic acid ethyl ester (Step A) and 4-Hidroxybenzophenone via the 
25 standard Mitsunobu coiq)ling-hydrolisis procedure (Standard Procedure A) to 

produce a white oily soUd. ^H-NMR (200.15 MHz, CDCI3): 6 7.83-7.33 (m, 15H), 
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7.03 (d. 2H, /=8.1), 5.17 (s. 2H), 4.07 (dd, IH, >6.9, 3.7), 3.40 (s, 3H), 3.16 (dd, 
IH, J^14.1, 3.6). 3.06 (dd, IH, •^14.1, 7.0). 

Example 80 

5 f2SV3-[4'-f4-Beiizovl-phenoxvme1hvlVbiphenvl'4-vll^ 




O 

Chiral 



Step A 

f2SV3-f4'-Hvdroxvmetfavl-biphenvl-4-vIV2-methoxv->pTO^^ ac id ethvl ester 




A mixtuie of (2S)-2-Methoxy-3-(4-1iifluoiomethanesul fonyloxy-phenyl)-propionic 
acid etbyl ester fix>m Example 1, Step A (1 eq), fatrakis(triphenylphospIxine) 
palladium(0) (0.03 eq), sodimn carbonate (1.5 eq) and 4- 

hydroxymefhylphenylboronic acid (2 eq) in Toluene/Ethanol (20:1) was lefluxed till 
15 the reaction is completed by TLC. The noixture was diluted with ethyl acetate, 
extracted and washed with water, NaHCOa, sodium tartrate and brine. The organic 
layer was concentrated to dryness and chromatographied to afford the title 
compound. 

20 StepB 

f2SV3-r4^-(4>Beiizovl-phenoxvmethvlVbiphenvl-4-vl]-2-methoxv-propioin^ acid 
(2S)-3-(4'-Hydroxymethyl-biphenyl-4-yl)-2-mefliQ>^-propionic acid ethyl ester ftom 
Step A, was treated with 4-hydroxybenzophenone under the standard Mitsounobu 
coiq)ling procedure B (THF)* product obtained after chromatography was 
2S hydrolyzed using the Standard Procedure C to get the title cconpound. ^H-NMR 
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(CDaa. 200.15 MHz): 7.86-7.73 (m, 4H), 7.63-7.43 (m. 9H), 7.34-7,29 (m, 2H), 
7.05 (d, 2H, J=9.1), 5.18 (s, 2H). 4.06 (dd, IH, J=7.3, 4.0), 3.42 (s, 3H), 3.20 (dd, 
IH, J=14.5, 4.0). 3.06 (dd, IH, J=14.5, 7.3). MS (BS) fi>r C30H26O5 [M+Hf : 467.2, 
[M+Naf : 489.2. 

S 

Example 81 

f2SWl '■g*3'J*^3-l4-r3'-fBi phenvl.4-vloxvVl »-cvclopentvlmcv1-pheiiv1>-2- 
metbaxy-ptopioaic acid 




10 

Step A 

flj?iS'.3jRSV3-fteyt-Butvl-dimethv]-silaDyloxvVcvr -1npe^ntan(y1 

To a solution of rac-l,3-pentanediol (0.46 g, 4.5 imnol) in 23 mL of THF at O^^C was 
15 added sodium hydride (0. 1 8 g, 4.5 mmol, 60% oil dispersion). The mixture was 
stirred at 0 for 1 h. Zer^-butyldimethylsilyl chloride (0.678 g, 4.5 mmol) was 
added, and the mixture was stined overnight at room temperature. The mixture 
compounds were concentrated and purified by silica gel chromatography (silica gel, 
hexanes/ethyl acetate 3:1) to give 0.682 g, of the title compound trans and 0.157 g 
20 (6%) of the other cis isomer (liJ*,3i5*)-3-(tert-Butyl-dimethyI-silanyloxy)- 

cyclopentanol. 'H-NMR (200.15 MHz, CDCI3): 5 4.48-4.36 (m, 2H), 2.19-1.89 (m, 
2H), 1.85-1.79 (m, 2H), 1-58-1.46 (m, 2H), 0.89 (s, 9H). 0.04 (s. 6H). 



25 



StepB 

flJg*.3ig*V[3>fBiphenvl--4-vloxvVcvclopentvloxv]-tert-butvl-dimetfavl-silane 
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A solution of triphenylphosphine (0.195 g, 0.742 mmol) in 5 mL of diy THF was 
treated at 0° C with diethylazodicarboxylate (0,117 mL, 0.742 mmol) and stirred for 
20 min. A solution of (li^*, 3i?*)-3-(tert-butyldimethylsilanyloxy)cyclopentanol 
5 (0.146 g, 0.675 mmol) and 4-phenyl phenol (0,126 g, 0.0.724 mmol) in 5 mL of dry 



THF was added to flie solution, and the mixture was stirred at room temperature 
overnight. The solution was concentrated under vacuum and purified by silica gel 
chromatography (silica gel, hexanes/ethyl acetate 6: 1 , Rf 0.66). ^H-NMR (200. 1 5 
MHz, CDCI3): 5 7.58-7.29 (m, 7H); 6.93 (d, 2H, /=8.92), 4.76-4.65 (m, IH), 4.32- 
10 4.21 (m, IH), 2.38 (qn, IH, /==7.0), 2.04-1.94 (m, 2H), 1.87-1.78 (m, 3H), 0.90 (s, 
9H), 0.07 (s, 3H), 0.06 (s, 3H). 

StepC 

rij?*.3^V3-n3iDhenvl-4-vloxvVcvclopentanol 



(li^^35*)-[3-(BiphBnyl■4-yloxy)-cyclopentyloxy]-tert-b^tyldimethylsi^ (0.25 g, 
0.67 mmol) was dissolved in 2 mL of TEIF and tetrabulylammonium fluoride (0.67 
mL, IM in THF) and stirred at room temperature for 2 hours. The solution was 
diluted with 15 mL of diefliyl ether and washed witii IN HCl (2x15 mL). The 



silica gel chromatography (silica gel, hexanes/etlQ^l acetate 3:1, Rf 0.09) to give the 
product (100 %). ^H-NMR (200.15 MHz, CDQa): S 7.58-7.26 (m, 7H), 6.95 (d, 2H, 
^8.9), 4.92-4.84 (m, IH). 4.40-4.38 (m, IH), 2.18-1.92 (m, 7H). 



15 




20 organic layer was dried (MgS04) and concentrated. The residue was purified by 



25 
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StepD 

propionic acid 

The title compound was prepared from (liZ*,3jS*) 3-(Biphenyl-4-yloxy)- 
cyclopentanol and (2S)-2-methoxy-3-hydroxyphenylpropiomc acid ethyl ester via 
the Standard Procedure A. Oily solid. ^H-NMR (CDCI3, 200,15 MHz): 5 7.57-7.29 
(m, 7H), 7.15 (d, 2H, ^8.6), 6.94 (d, 2H, J=8.9), 6.81 (d, 2H, J^8.6), 4.99^.91 (m, 
2H), 3.99 (dd, IH, J-7.3, 4.6), 3.41 (s, 3H), 3.10 (dd, IH, >14.2, 4.6). 2.96 (dd, IH, 
>:14.5, 7.3), 2.31 (t, 2H, ^.8), 2.26-1.97 (m, 4H). 

Example 82 

f2SVfrig*3-^'*^3-l443--fBiphenvl-4--vloxvVr-cvclop^ 
meflioxy-propionic acid 



00-°'^' 




flJg*,3S*V3-ftert-Butvl-dimethvl-silanvloxvVcvclopentanol 

3 

The title compound was isolated from Example 81, Step A in a 6 % yield. 
20 StepB 

f2SVa'jt»J*.y*B-l4-r3^-miphenvl-4-vloxvVl>>cvclopentvlox^^^ 
methoxy-propionic acid 

The title compound was prepared starting from compound from Step A and 
following the same procedure as in Example 81, to give the final product MS (ES) 
25 for C27H28O5 [M+NH4]'': 450.2, Pil+Naf : 455.23. 
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Example 83 

f2SWPi;*3*j;*V2-Methoxv-3-M-[3V4-phenoxv>phenoxvVr 
phenvU-propiomc acid 



f2SVfli?*3y>'V3>f4-|'3'-^ter^-Butvl-dime1hvl-silanvlQXvVr->cvc^^^ 
phenyl} -Z-metiioxy-propionic acid ethyl ester 



A solution of triphenylphosplune (0.634 g, 2.23 znmol) in IS mL of diy THF was 
10 treated at 0^ C witib dlethylazodicarboxylate (0.2.4S nunol) and stirred for 20 min. A 
solution of (2S)-2-n]ethQ;Qr-3-hydroxypheny^opion2c acid etbyl (2.23 nunol) and 
1/i* 3-R*-'^err-butyldimefhylsylnaIyloxy-cyclopentanol (0.245 nunol) in 5 mL of dry 
THF was added to the solution, and the naixture was stirred at room t^perature 
overnight The mixture was concentrated under vacuum and <he residue was 
15 purified by silica gel chromatography. 

StepB 

r2SWlJ?*J»y*V3-r4-r3'-Hvdroxv-r-cvclopentvloxvVphenvl]-2-meft^ 
acid elhvl ester 




Chirai 



5 Step A. 




20 
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Ilie tifle compouDd was prepared folowing fbe Standard Procedure E to give tbe 



StepC 

5 r2SWl'jZ^3'J?*V2-Methoxv-3-l4-f3V4-phenoxv-phenoxvVr.cvclopentvloxv1- 

(2S)-(li2*,35*)-3-[4<3'-Hydroxy-l'-cyclopentylo:qr)-phenyl]-2-me1hoxy-propiomc 
acid ethyl ester &om Step A, was treated with 4-phenoxyphenol under tbe staiulard 

10 Mitsoimobu coupling procedure B (THF). The product obtained after 

chromatography was hydrolyzed using the standard hydrolysis procedure C to get 
flie tide compound. 'H-NMR (CDCI3, 200.15 MHz): 7.34-7.26 (m, 2H), 7.17-7.04 
(in. 3H), 7.00-6.92 (m, 4E), 6.88-6.78 (m, 4H), 4.94-4.89 (m, 2H), 3.99 (dd, IH, 
J=7.3, 4.3), 3.41 (s. 3H), 3.10 (dd, IH, J=14.2, 4.6), 2.96 (dd, IH, J=14.2. 7.3), 2.28 

15 (t, 2H, J=4.8), 2.21-1 .89 (m, 4H). MS (ES) for CxjHTsOe ^M+mUf: 4662, 
[M+Naf : 471.2. 

Example 84 

f2SWrjg*.3'/;*>-3-l4-r3-f 4.Benzovl-phenoxv)-cvclQDentv Ioxv1-phenvn-2- 

20 mfffaw-prppioBic asajd 



Chiral 

The title compound was prepared as manner analogous in Example 83, starting £rom 
(li!'*',3/2''')-3-(teart-Butyl-dimethyI-silanyloxy)-cyclopentanol and 4-hydtoxy 
nezophenone. 'H-NMR (CDQa, 200.15 MHz): 7.83-7.73 (m, 4H), 7.56-7.42 (m, 
25 3H), 7.15 (d, 2H. J-8.3), 6.92 (dd, 2H, J=7.0, 1.9), 6.80 (d, 2H, J=8.6), 5.03-5.01 
(m, IH), 4.96-4.92 (m, IH), 3.98 (dd, IH, J=^.3, 4.6), 3.39 (s, 3H), 3.09 (dd, IH, 
J=14.5, 4.6), 2.95 (dd, IH, J»14.2, 7.3), 2.40-1.91 (m, 6H). MS (ES) for C28H28O6 
[M+Hf: 461.2, [M+Naf: 483.2. 



product 
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Example 85 



f2SWrR*J*R*V2-Methoxv-3-l4-r3-f4-phenvlacetvl-T)heaox^^ 
phenvU-piopionic acid 



The title compound was prepared as maimer analogous in Example 83, starting from 
(li^*,3i?*)-3-(tert-Butyl-dimethyl-silanyloxy)-cyclopentanol and l-(4-Hydroxy- 
phenyl)-2-phenyl-ethanone. MS (ES) for C29H30O6 [M+H]^: 475.2, [M+Naf : 497.2. 
^H-MMR (CDCI3, 200.15 MHz): 7.97 (d, 2H, J=8.9), 7.32-7.23 (m, 5H), 7.15 (d, 2H, 
10 J-8.6), 6.91-6.77 (m, 4H), 5.01-4.91 (m, 2H), 4.22 (s, 2H), 3.98 (dd, IH, J=7.3, 4.6), 
3.40 (s, 3H), 3.09 (dd, IH, J=14.2, 4.6), 2.96 (dd, IH, J-14.5, 7.3), 2.33-1.92 (m, 
6H). 

Example 86 

15 aSWl'jZ3'iSf^3-f4-r3^-fBiphenvl-4-vloxvVrK)vclopentvlQxvVp^ ^^^^ 
pyopipnjc apjjd 



5 





20 Step A 

flS*,3S*V3-fBiphenyl-4-yloxvVcvclopentanol 



wo 02/100813 



PCTAJS02/16950 



-156- 



20 




The Me compound was prepared starting from (li{'^,3S*)-3-(tert-Butyl-dimefhyl- 
silanylo3^)-cyclopentanol of Example 82, Step A, and running a Standard 
Mitsounobu coupling reaction B (toluene) with 4-phenylphenoL The product then 
s was deprotected by Standard Procedure E to give the compound after purification by 
chromatography. 

Stfi pB 

f rS.2S.3^SV3,3,3-Trifluoro-2-methoxv-2-phenvl-propiomc acid 3'-f biphenvl-4- 
10 yloxyVl ^-cyclopentyl ester 




o 

A mixture of (lS*,3S*)-3-(Biphenyl-4-yloxy)-cyclopentanol 
From Step A (1 eq) with (5)-(-)-a-methoxy-a-(trifluoromethyl)"phenylacetic acid 
(1 eq), DMAP (0,1 eq) and EDCI (1.2 eq) in dichloromethane was stirred at 36^ C 
15 over night The reaction mixture was cooled and concentrated to dryness. 

Reconstituted in ether and washed with HCl IN, and NaHCOs. Dry over MsS04 
and concentrated in vacuo to give a crude that was purify by silicagel 
chromatography to give a diastereomeric mixture which was separated using chiral 
HPLC. 



StepC 

(liy.SSI-S-fBiphenyM-vloxvVcvclopentanol 



wo 02/100813 



PCTAJS02/16950 



-157- 




To a solution of compound from Step C in ethanol an excess of NaOH IN was 
added and the mixture leaction was stined at room temperature. The solution was 
concentrated in vacuo and diluted with brine. ETCtracted with ether and concentrated 
5 to yield the title compound. 

StepD 

f2SVfrJg,3'iS^3'>{4-[3*^iphenvl-4*vloxvVl^cvclopentv^^ 
propionic acid 

10 The title compound was prepared using the Standard Procedure for Mtsounobu 
coupling-hydrolysis A in Toluene to give the final compound. MS (ES) for 
C27H28O5 [M+NH4]'': 450.2, [M+Naf : 455.2. ^H-NMR (CDCI3, 200.15 MHz): 7.56- 
7.28 (m, 6H), 7.15-7.08 (m, 3H), 6.95 (d, 2H, J=8.9), 6.84-6.73 (m, 2H), 4.81-4.79 
(m, 2H), 3.98 (dd, IH, J-7.0, 4.3), 3.40 (s, 3H), 3.10 (dd, IH, J=14.2, 4.0), 2.95 (dd. 

15 IH, J=14.2, 7.3), 2.58-2.44 (m, IH), 2.19-2.02 (m. 5H). 



Example 87 

(2SWr&3'jt^3-M-f3'-ffiiphenvl-4-vloxvVr-cvclopentvIoxv]-p 
propionic acid 



20 




Step A 

(l%2S,3^R)-3,3,3-Trifluoro-2-methoxy-2-phenyl-propionic ac^d 3'-(biphenYl-4- 
vloxvVl *-cvclopentvl ester 
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O 



A mixture of (IS*, 3S*)-3-(Biphenyl-4-yloxy)-cyclopentanol 
from Step A (1 eq) with (jSi)-(-)-a-methoxy-a-(trifluoromethyl)-phenylacetic acid (1 
eq), DMAP (0.1 eq) and EDCI (1.2 eq) in dichloromethane was stiired at 36 ^'C over 
5 night. The reaction mixture was cooled and concentrated to dryness. Reconstituted 
in ether and washed with HCl IN, and NaHCOa. Dry over MsS04 and concentrated 
in vacuo to give a crude fliat was purify by silicagel chromatography to give a 
diastereomeric mixture which was separated using chiral HPLC. 

10 StepB 

f2SUrS.3^R^3-M>f3'-fBiDhenvl-4-vloxvVrK;vclopentvloxvl-phenvl>-2^ 
propionic acid 

The title compound was prepared usmg the same procedmres as in Example 86, 
Steps C and D, to give the final compound. MS (ES) for C27H28O5 [M+NH4]"*': 
15 450.2, [M-HNaf : 455.2. 'H-NMR (CDCI3, 200.15 MHz): 7.56-7.28 (m, 6H), 7.15- 
7.08 (m, 3H), 6.95 (d, 2H, J=8.9), 6.84-6.73 (m, 2H), 4.81-4.79 (m, 2H), 3.98 (dd, 
IH, J-7.0, 4.3), 3.40 (s, 3H), 3.10 (dd, IH, J=14.2, 4.0), 2,95 (dd, IH, J=14.2, 7.3), 
2.58-2.44 (m, IH), 2.19-2.02 (m, 5H). 

20 Example 88 

f2SWr^J^3^3-M-r3'-fBiphenvl-4-vloxvVr-cvclopentvloxv]-phenvll-2-metho 
propjonjc aci4 




Chlraf 
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The title compound was prepared from (2SHl'-R*f2*ii*)3-{4-[3-(Biphenyl-4- 
yloxy)-cyclopentyloxy]-phenyl}-2-metiioxy-propioiiic acid firom 0, Step D, which 
was purified by chiral-HPLC to give the corresponding enantiomer. MS (ES) for 
C27H28O5 [M4-NH4f : 450.2, [M+Naf : 455.2. ^H-NMR (CDCI3, 200.15 MHz): 8 
5 7.57-7.29 (m, 7H), 7.15 (d, 2H, J=8.6), 6.94 (d, 2H, J-8.9), 6.81 (d, 2H, J=8.6), 
4.99-4.91 (m, 2H), 3.99 (dd, IH, J=7.3, 4.6), 3.41 (s, 3H), 3.10 (dd, IH, J«14.2, 4.6), 
2.96 (dd, IH, J=14.5, 7.3), 231 (t, 2H, J=4.8), 2.26-1.97 (m, 4H). 

Example 89 

10 f2SVf 1 'i?^3-f 4-[3*-fBiphenvl-4-vloxvVl '-cvclopentvloxv1-phenvn-2-methoxv- 
propionic acid 




Chiral 



The title compound was prepared from (2S)-(rii*,2'iJ*)3-{4-[3-(Biphenyl-4- 
yloxy)-cyclopen1yloxy]-phenyl}-2-methoxy-propionic acid from Example 81, Step 
15 D, which was purified by chiral-HPLC to give the corresponding enantiomer. ^H- 
NMR (CDCI3, 200.15 MHz): d 7.57-7.29 (m, 7H), 7.15 (d, 2H, J=8.6), 6.94 (d, 2H, 
J=8.9), 6.81 (d, 2H, J=8.6), 4.99-4.91 (m, 2H), 3.99 (dd, IH, J=7.3, 4.6), 3.41 (s, 
3H), 3.10 (dd, IH, J«14.2, 4.6), 2.96 (dd, IH, J«14.5, 7.3), 2.31 (t, 2H, J=4.8), 2.26- 
1 .97 (m, 4H). MS (ES) for C27H28O5 [M+Naf : 455. 

20 

Example 90 

f2SWrjt3'5^-3-{4-[3*-fBiphenvl-4-vloxvVr-cyclohexyloxv>pheOT^ 
propionic acid 




25 
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Step A 

9H3CH3 



CH3CH3 



The title compound was prepared following the Standar Procedure D for the 
5 monoprotection of diols, to give the product as a colorless oil. 



10 The title compound was prepared using the Standard Procedure for Mitsounobu 
coupling 6 (Toluene) to give the product as a colorless oil. MS (BS) for 



The title compound was prepared by the Standard Procedure E for cleveage the 
protected alcohols to give a mixture of the four isomers of the compoxmds. The 
mixture was purified by silicagel chromatography to give the corresponding two 



20 isomers (trans). (15*,3S*)-3-(Biphenyl-4-yloxy)-cyclohexanol ^H-NMR (CDC13, 
' 500.00 MHz): 7.55 (d, J = 7.3 Hz, 2H); 7.51 (d, J = 8.5 Hz, 2H); 7.41 (t, J - 7.9 Hz, 
2H); 7.30 (t, J = 7.3 Hz, IH); 6.97 (d, J = 8.5 Hz, 2H); 4.74^.72 (m, IH); 4.20-4.15 
(m, IH); 2.09-2,04 (m, IH); 1.86-1.70 (m, 6H); 1,53-1.27 (m, 3H)ppm and 
(cis)(lR*,3S*)-3-(Biphenyl-4-yloxy)-cyclohexanol ^H-NMR (CDC13, 500.00 



StepB 




C24H3402Si: [M+H]^: 383.3. 



StepQ 

15 3-(Biphenvl-4-vloxv)-cvclohexanol 
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MHz): 7.54 (d, J = 7.6 Hz, 2H); 7.51 (d, J = 8.5 Hz, 2H); 7.41 (t, J = 7.6 Hz, 2H); 
7.30 (t, J = 7.3 Hz, IH); 6.97 (d, J = 8.5 Hz, 2H); 4.39-4.36 (m, IH); 3,83-3.80 (m, 
IH); 2.31 (d, J - 12.3 Hz, IH); 2.04-1.85 (m, 4H); 1.72^1.34 (m, 10H)ppm. 



(lJ?,3^-(2S)-3,3,3-Trifluoro-2-me1hoxy-2-pheny^propiom^ acid 3-(bipliepyl-4- 
vloxvVl-cvcloliexvl ester 



A mixture of (li?*,3iy*)-3-(BipheEyI-4-yIoxy)-cycloliexanol from Step C (1 eq) with 
10 (iS)-(-)-a-methoxy-a-(trifluoromethyl)-phenylacetic acid (1 eq), DMAP (0.1 pq) and 
EDCI (1 .2 eq) in dichioromethane was stined at 36°C over night The reaction 
mixture was cooled and concentrated to dryness. Reconstitated in efher and washed 
with HCI IN, and NaHCOa. Diy over MsS04 and concentrated in vacuo to give a 
crude that was purified by silica gel chromatography to give a diastereomeric 
IS mixture which was separated using chiral HPLC 



20 To a solution of compound j&om Step D in ethanol an excess of NaOH IN was 
added and the mixture reaction was stirred at room temperature. The solution was 



5 StepD 




StepE 

riIL3SV3-ffliphenyl-4-yloxvVcvclohexanol 
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concentrated in vacuo and diluted with brine. Extracted with ether and concentrated 



StepF 

5 f2SWriSfJ^i?V3-l4-r3'-fBiphenvM-vloxvVr-cvclohexvloxv1-ph^ 
pyopjonic acid 

The title compound was prepared using the Standard Procedure for Mitsounobu 
coupling-hydrolysis A in Toluene to give the final compound. ^H-NMR (CDCI3, 
10 200.15 MHz): 7.73-7.28 (m, 7H), 7.12 (dd, 2H, J=10.2, 8.6), 7.00-6.93 (m, IH), 
6.86-6.73 (m, 2H), 4.34-4.19 (m, 2H), 3.98 (dd, IH, J=7.3, 4.3), 3,39 (s, 3H), 3.09 
(dd, IH, J=14.2, 4.0), 2.94 (dd, IH, J-14.5, 7.3), 2.67-2.61 (m, IH), 2.27-2.18 (m, 
IH), 1.96-1.93 (m, IH), 1.71-1.54 (m, IH), 1.46-1.37 (m, 3H), 

15 Example 91 

f2SVfr.S.3^j?V3-{4-f3'-fBiphenvl-4-vloxvVr-cvclohexvloxv1-phenvl}-2- 
propionic acid 



Step A 

20 (l,y3it)-(2S)-3,3,3-TTifluoio-2-methoxy-2-phenyl-propionic acid 3-(bipl^enyl-4- 
ylo?qy)-l-cyclohexyl est^ 



A mixture of {IR*, 35*)-3-(Biphenyl-4-yloxy)-cyclohexanol from Example 90, Step 
C (1 eq) with (jS)-(-)-a-methoxy-a-(trifluorometiiyl)-phenylacetic add (1 eq), 



to yield tiie title compound. 




Chiral 
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DMAF (0.1 eq) and EDCI (1 .2 eq) in dicUoiomelhane was stirred at 36°C over 
night The reaction mixture was cooled and concentrated to dryness. Reconstituted 
in ether and washed with HCl IN, and NaHCOa. Dry over M8SO4 and concentrated 
in vacuo to give a crude that was purified by silicagel chromatography to give a 
S diastereomeric mixture which was separated using chiral HPLC. 

StepB 

n&3JgV3>fBiphenvl-4"VloxvVcyclohexanol 

10 

The compound was prepared using the same procedure as in Example 90, Step E. 
StepC 

f2SWriy3'jRV3-{4-[3'>nBiphenvM-vloxvVr-cvclohexyloxvVphenvl}«2^ 
15 propionic acid 

The title compound was prepared using the Standard Procedure for Mitsounobu 
coupling-hydrolysis A in toluene to give the final compound. ^H-NMR (CDCI3, 
200.15 MHz): 7.73-7.28 (m, 7H), 7.12 (dd, 2H, J=10.2, 8.6), 7,00-6,93 (m, IH), 
6.86-6,73 (m, 2H), 4.34-4.19 (m, 2H), 3,98 (dd, IH, J=7.3, 4.3), 3.39 (s, 3H), 3.09 
20 (dd, IH, J=14.2, 4.0), 2.94 (dd, IH, J=14.5, 7.3), 2.67-2.61 (m, IH), 2.27-2.18 (m, 
IH), 1.96-1.93 (m, IH), 1.71-1.54 (m, IH), 1.46-1.37 (m, 3H). 

Example 92 

(2SUI *J?>3'i?)-3-{4-f3'-fBiphenvl-4-vloxv)-l '-cvclohexvloxv]-phenyl>-2-methoxv- 
25 propionic aci4 
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OH 



Step A 

aR3jgW2S)-33 J-TrifluorO"2-methQxv-2-phenvl-propioiuc acid 3-fbiphenyl-4- 
vloxvVl-cvclohexvl ester 



A mixture of (lR*,3R*)-3-(Biphenyl-4-yloxy)-cyclohexanol (trans), from Example 
90, Step C (1 eq) with (iS)-(-)-a-methoxy-a-(trifluoromethyl)-phenylacetic acid (1 
eq), DMAP (0. 1 eq) and EDCI (1 .2 eq) in dichloromethane was stirred at 36^C over 
night. The reaction mixture was cooled and concentrated to dryness. Reconstituted 
10 in ether and washed with HCl IN, and NaHCOa. Dry over MsS04 and concentrated 
in vacuo to give a crude that was purify by silicagel chromatography to give a 
diastereomeric mixture which was separated using chiral HPLC. 

StepB 

15 flJg,3JgV3-fBiphenvl-4-yloxv^-cvclohexanol 



The compound was prepared using Ihe same procedure as in Example 90, Step E. 



5 





20 
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StepC 



(2SUI 'A3 ^j?)-3-l4-r3 '-ffiiphenvM-vloxv)-! *-cvclohexvloxv1-phenvl>-2-meflioxv- 
propionic acid 

The title compound was prepared using the Standard Procedure for Mitsounobu 
5 coupling-hydrolysis A in toluene to give the final compound. ^H-NMR (CDCI3, 
200.15 MHz): 7.57-7.27 (m, 7H), 7.13 (d, 2H, J=8.6), 6.96 (dd, 2H, J-6.7, 2.1), 6.83 
(d, 2H, J=8.9), 4.75-4.72 (m, 2H), 4.00-3.95 (m, IH), 3.38 (s, 3H), 3.09 (dd, IH, 
J=14.8, 4.3), 2.94 (dd, IH, J-14.5. 7.5). 2.12-2.05 (m, 3H), 1.80-1.78 (m, 5H). 

10 Example 93 

f2SWrS3'5:^-3-l4-r3'-nBiphenvM-vlox vVr-cvclQhexvloxv1-ph^^^^ 
propionic acid 



n,?.3iS^"f2SV3,3.3-TrifIuoro-2-methoxv-2-phenvl-propionic acid 3-fbiphenvl-4- 
vloxvVl-cvclohexvl ester 



A mixture of (lR*,3R*)-3-(Biphenyl-4-yloxy)-cyclohexanol (trans), firom Example 
20 90, Step C (1 eq) with (iS)-(-)-a-methoxy-a-(trifluoromefliyI)-phenylacetic acid (1 
eq), DMAP (0.1 eq) and EDCI (1.2 eq) in dichloromethane was stirred at 36®C over 
night. The reaction mixture was cooled and concentrated to dryness. Reconstituted 
in ether and washed with HCl IN, and NaHCOa. Dry over MsS04 and concentrated 




Chiral 



15 Step A 
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in vacuo to give a crude that was purify by silicagel chromatography to give a 

diasteneomeric mixture which was separated using chiral HFLC. 

StepB 

flg,3iSl-?-(BiphenYH'YloxY)-cyclohexanol 




The compound was prepared using the same procedure as in Example 90, Step E. 
StepC 

(2SUI ^S,3^^-3-l4-[3^-fBiphenvl-4'-vloxv)-l ^-cvclohexvloxv1-phenvl}-2-methoxv- 

10 propionic acid 

The title compound was prepared using the Standard Procedure for Mitsounobu 
coupling-hydrolysis A in toluene to give the final compound, ^H-NMR (CDCI3, 
200.15 MHz): 7.57-7.27 (m, 7H), 7.13 (d, 2H, J=8.6), 6.96 (dd, 2H, J=6.7, 2.1), 6,83 
(d, 2H, J=8.9), 4.75-4.72 (m, 2H), 4.00-3.95 (m, IH), 3.38 (s, 3H), 3.09 (dd, IH, 

15 J=14.8, 4.3), 2.94 (dd, IH, J=14.5, 7.5), 2.12-2.05 (m, 3H), 1.80-1.78 (m, 5H). 

Example 94 

(2SV3-{4-[3-f4-Benzovl-phenoxYVpropoxv1-phenvU-2-methoxv-propiomc acid 
O 0 




Step A 

(2SV3-[4-ffer^-Butvl-dimethyl-silanvloxvVphenvlV2-metfaoxv-propionic acid 
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To a solution of (2S)-3-hydroxyphenyl-2-me1iioxy-propiomc acid (7.30 g, 37.2 
mmol) in 40 mL of dry DMF was added /erNbutyldimethylsilyl chloride (1 1 .80 g, 
78.2 nunol) and imidazole (5.32 g, 78.2 mmol). The solution was stiired at room 
temperature overnight. Water (40 mL) was added, and flie aqueous phase was 

5 extracted with hexanes (40 mL). The organic layer was washed with water (50 mL), 
dried (MgS04), and concentrated. The crude material was dissolved in THF (20 
mL), and saturated NaHCOa solution (20 mL) was added. The resulting mixture 
was stiired for 2 hours at room temperature. The aqueous layer was extracted with 
efhyl acetate (40 mL), acidified to pH 3, and extracted again with ethyl acetate (3 x 

10 40 mL). The combined organic layers were washed with brine (60 mL) and dried 
(MgS04), and concentrated to a yellow oil (11.5 g, 99%). ^H-NMR (200.15 MHz, 
CDCI3): 5 7.09 (d, 2H, /=8.3), 6.76 (d, 2H, /=8.6), 3.97 (dd, IH, J-7.5, 4.3), 3.38 (s, 
3H), 3.09 (dd, IH, J=14.5, 4.3), 2.93 (dd, IH, J=14.2, 7.3), 0.97 (s, 9H), 0.18 (6H, 
s). 

15 

StepB 

Preparation of f2SV3-[4-ftey^-Butvl-dimethvl-silanvloxvVphenyl]-2-me1hoxy- 
propionic acid linked to Wang's Resin 



20 The reaction was carried out in a polypropylene S3ainge equipped with a 

polypropylene frit. Wang's resin (1 eq, ca. 1.2 mmol/g resin) was suspended in 
dichloiomethane (0.05 M) and (2S)-3-[4-(rer/-butyldimethylsilanyloxy) phenyl]-2' 
methoxypropionic acid (1.5 eq), disopropylcarbodiimide (2.0 eq), and a catalytic 
amount of dimethylaminopyridine were added. The nMXture was shaken at room 

25 temperature overnight. The reaction solvent was removed, and the resin was washed 
sequentially with CH2CI2 (2x), DMF (2x), CH2CI2 (2x), methanol, and CH2CI2 (2x). 
The resin was dried under vacuum for 5 hours. The resin was suspended in CH2CI2 
(0.05 M) and treated with acetic anhydride (5 eq) and a catal3^c amount of 
dimethylaminopyridine for 2 hours. The solvent was removed and the resin washed 
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sequentially with a mixture of 1:1 acetic acid/CHaCk (3x), CH2CI2 (2x), methanol, 
CH2CI2 (2x) and dried under vacuum overoight to give (2S)-3-[4-(/5r/- 
bu1yldimeiliylsilanyloxy)phenyl]-2-me&oxypropionic acid linked to Wang's Resin. 

5 StepC 

Preparation of (2S)-3-/^4-Hvdroxy-phenvlV2-methoxv>piopionic acid linked to 
Wang's Resin 




The reaction was earned out in a polypropylene syringe equipped with a 
10 polypiopylene fiit To a susp^ion of (2S)-3-[4-(^erf-bu1yldimethylBilanyloxy)- 
phenyl]-2-nie1ho3Qr-propionic acid Imked to Wang's Resin (1 eq) m 
dichlorometiume (O.OS If) was added tetrabutylammomum fluoride (ca S eq). The 
mixture was shaken at room temperature for 3 hours. The solvent was removed, and 
the resin was washed sequentially with CH2CI2 (2x), DMF (2x), CH2CI2 (2x), 
15 methanol, and CH2CI2 (2x). The resin was dried under vacuum overnight to produce 
(2S) 3-(4-hydroxy-phenyl)-2-methoxy-propionic acid linked to Wang's Resin, 
Cleavage of 20 mg of the resin in TFA/CH2CI2 1:1 followed by evaporation of the 
solvent produced (iS)-3-(4-hydroxy-phenyl)-2-mefhoxy-propionic acid as an 
NMR (200.15 MHz, CDCI3): 5 7.10 (d, 2H, >8.6), 6.76 (d, 2H,^8.6), 3.99 (dd, 
20 IH, J5=7.0, 4.6), 3.41 (s, 3H), 3.10 (dd, IH, .^=14.5, 4.Q, 2.95 (dd, IH, ^14.5, 7.5). 

StepD 

Preparation of f2SV3-[4-f3-Hvdroxv-propoxvVphenvn-2-methoxv-propionic acid 
linked tQWa^g'sRegffl 



O 



25 




The title compound was prepared from (2S)-3-(4-hydroxy-phenyl>-2-methoxy- 
propionic acid linked to Wang's Resin via Mitsunobu coupling (Standard Procedure 
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F) to produce (2S)-3-[4-(3-hy(koxy-propoxy)-phenyl]-2-mefhoxy-propionic acid 
linked to Wang's Resin. Cleavage of 20 mg of the resin in TFA/CH2a2 1:1 
followed by evaporation of the solvent produced (2S)-3-[4-(3-hydroxy-propoxy)- 
phenyI]-2-methoxy-propionic acid as an oil. 'H-NMR (200.15 MHz, CDCI3): 5 7.16 
5 (d, 2H, J5=8.6), 6.82 (d, 2H, /=8.6), 4.56 (t, IH, J^6.2), 4.09 (2H, dd. 7=13.2, 5.9), 
3.99 (dd, IH, 7=6.7, 4.0), 3.90 (IH, t, 7=5.9), 3.40 (s, 3H), 3.10 (dd, IH, 7=14.2, 
4.0), 2.96 (dd, IH, 7=14.2, 7.3), 2.22 (qn, IH, 7=5.9), 2.05 (qn, IH, 7=5.9). 



10 f2S V3- {4-[3-f4-Benzovl-phenoxv)-propoxvl-phenvl>-2-mefeQxy-propionic acid 
The titie compound was prepared from (2S)-3-[4-(3-hydn)xy-propoxy)-phenyl]-2- 
mefliojty-propionic acid linked to Wang's Resin via the Mitsunobu coupling- 
cleavage &om the resin procedure (Standard Procedure G) to give 1 .6 mg of a white 
solid (6%). 'H-NMR (200.15 MHz, CDCI3): 5 7.82-7.72 (m, 4H), 7.57-7.43 (m, 

15 3H), 7.14 (d, 2H, 7=8.8), 6.96 (d, 2H, 7=8.8), 6.84 (d, 2H, 7=8.8), 4.25 (t, 2H, 

7=6.0), 4.14 (t, 2H, 7=6.0), 4.00 (dd, IH, 7=6.8, 4.6 Hz), 3.41 (s, 3H), 3.10 (dd, IH, 
7=14.1, 4.6), 2.97 (dd, 1H,-^14.1, 6.8), 2J28 (qn, 2H,^.0). 

Example 95 

propionic acid 



The tilie ccnnpound was prepared from (2S)-3-[4-(3-hydroxy-propoxy)-phen.yl]-2- 
methoxy-propionic acid linked to Wang's Resin (Example 94, St^ D) via 
25 Mitsunobu coupling vnth 4-hydroxybenzophenone and cleavage from the resin 



(Standard Procedure G) gave an oil (7%). 'H->JMR (200.15 MHz. CDCI3): S 7.82- 
7.73 (m, 4H), 7.19-7.10 (m, 4H), 6.96 (d, 2H, 7=8.9), 6.84 (d, 2H, 7=8.9), 4.25 (t, 
2H. 7=6.0), 4.15 (t, 2H, 7=6.0), 4.00 (dd, IH, ^.7. 4.6), 3.41 (s. 3H), 3.10 (dd, IH, 



StepE 
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J=U.h 4.6), 2.97 (dd, dd, /=14.1. 6.8), 2.28 (qn, 2H, J=6.0). MS (ES) for 
C26H25FO6 [M+H]'": 453.2, [M+Naf : 475.2. 

Example 96 

5 f2SV3-{4-f3-f4-Benzvl-phenoxvVpropoxvl-phenvll-2-methoxV"ProT3iom^ 



25 




The title compound was prepared from (2S)-3-[4-(3-hydioxy-propoxy)-phenyl]-2- 
meflioxy-propionic acid linked to Wang's Resin (Example 94, Step D) via 
Mitsunobu coupling with 4-hydToxydiphenylmethane and cleavage fiom the resm 
10 (Standard FioceduieG) produced a white solid (S%). ^H-NMR(200«15MHz, 
CDCI3): 5 7.29-7.13 (m, 6H), 7.08 (d, 2H, ^8.9), '6.82 (d, 2H, ^8.6), 4.12 (t, 4H, 
•^6.2), 3.97 (dd, IH, J^6.6, 4.0), 3.39 (s, 3H3, 3.10 (dd, IH, ^14.2, 4.0), 2.95 (dd, 
IH, •7-14.2, 6.6), 2.22 (qn, 2H, J=6.2). 

15 Example 9 7f2SV2-Methoxv"3-{4-r3-f3"phen y1ftipmr>-p henoxvVpropoxv]-phen,vU 
propionic acid 

Q 




M 

The title compound was prepared from (2S)-3-[4-(3-hydroxy-propoxy)-phenyl]-2- 
methoxy-propionic acid linked to Wang's Resin (Example 94, Step D) via 
20 Mitsunobu coupling with 3-hydroxydiphenylaniine and cleavage from the resin 

(Standard Procedure G) gave an oily solid (4%). *H-NMR (200.15 MHz, CDCI3): 5 
7.31-6.81 (m, 8H), 6.83 (d, 2H, /=8.6), 6.65-6.62 (m, 2H), 6.48 (dd, IH, ^8.2, 2.1), 
4.12 (t, 4H, J^.2l 3.99 (dd, IH, /=7.0, 4.4), 3.40 (s, 3H), 3.10 (dd, IH, 7-14.2, 
4.4), 2.95 (dd, IH, J=14.2, 7.0), 2.22 (qn, 2H, ^6.2). 



Example 98 

f2SV3-f4-r3-f4-Butvl>phenoxvVpropoxvVphenvn- 2--methoxv-propionicacid 
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Hie tMe compound was pi^ared firom (2S)-3-[4-(3-hydro)Qr-piopo37)-pheQyl]-2- 
mefboixy-propionic acid linked to Wang's Resin (Example 94, Step D) via 
Mitsmiobtt coiq)ling wifli 4-n-butylplienol and cleavage from the lesin (Standard 
5 Procedure G) gave an oily soUd (7%). 'H-NMR (200.15 MHz, CDCb): 8 7.11 (dd, 
4H, Jfal2.7, 8.6), 6.82 (dd, 4H, >8.6, 3.2), 4.12 (t, 4H, J^.2), 3.97 (dd, IH, J^l.l, 
4.4), 3.38 (s, 3H), 3.30 (dd, IH, .^14.5, 4.4), 2.94 (dd, IH, J5»14.5, 7.7), 2.54 (t, 2H, 
J^.T), 2.23 (qn, 2H, J^.2), 1.63-1.48 (m, 2H), 1.42-1.24 (m, 2H), 0.91 (t, 3H, 
^■7.2). 



&canq)le99 

f2S^-3-f4-f3-r4-f2-Fluoro-ben20vlVphenoxv1-propo3cvl-phenvlV2-methmcv- 
ptppionic acid 



15 The title compound was prepared from (2S)-3-[4-(3-Hydi07r/-propoxy)-phenyl]-2- 
me1ho;^-propionic acid linked to Wang's Resin (Example 94, Step D) via 
Mitsunobu coiqiling widi 2-fluoro-4'-hydroxybenzopb^ne and cleavage from die 
resin (Standard Procedure O) gave an oily solid {!%). 'H-NMR (200.15 MH^ 
Ca?Cl3): 8 7.81 (dd, 2H, .A=8.8, 1.3), 7.54-7.45 (m, 2H), 7.28-7.09 (m, 4H), 6.94 (d, 
■ 20 2H, ^8.6). 6.83 (d. 2H, ^.6), 4.24 (t, 2H, >6.2), 4.14 (t, 2H, J5=6.2), 3.98 (dd, 
IH, >7.0, 4.6), 3.40 (s, 3H), 3.09 (dd, IH, J=14.2, 4.6), 2.96 (dd, IH, >14.2, 7.0), 
2.28(<in,2H,Jfe6.2). 



10 




25 



Example 100 

f2SV2-Methoxv-3-f4-r3-f9-oxo-9H-fluoien-2-vloxvVpnmoxv1-phenvn-prQpionic 
acid ' 
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The title compound was prepared from (2S)-3-[4-(3-Hydroxy-propoxy)-pheiiyl]-2- 
methoxy-propionic acid linked to Wang's Resin (Example 94, Step D) via 
Mitsmiobu coupling with 2-hydroxy-9-fiuorenone and cleavage from the resin 
5 (Standard Procedure G) gave an oily solid. ^H-NMR (200.15 MHz, CDCI3): 7.59 (d, 
IH, J= 7.0); 7.43-7.37 (m, 3H); 7.26-7.13 (m, 4H); 6.98 (dd, IH, J= 8.1, 2.4); 6.85 
(d, 2H, J= 8.6); 4.17 (qui, 4H, J= 5.6); 3.99 (dd, IH, J= 7.0, 4.6); 3.40 (s, 3H); 3.10 
(dd, IH, J= 14.2, 4.6); 2.96 (dd, IH, J= 14.2, 7.0); 2.32-2.23 (m, 4H) ppm. 



Example 101 

f2S V2-Methoxv-3- {4-^3"^2■methvl-ben2oth3azo^5-vloxvVpropoxv]■>phenvl} - 
propionic acid 

j? Chiral 

The title compound was prepared from (2S)-3-[4-(3-Hydroxy-propoxy)-phenyl]-2- 
methoxy-propionic acid linked to Wang's Resin (Example 94, Step D) via 
Mitsunobu coupling with 2-methyl-5-benzothiazolol and cleavage from the resin 
(Standard Procedure G) to give an oily solid. ^H-NMR (200.15 MHz, CDCI3): 7.65 
20 (d, 1 H, J=8.9), 7.36-7.35 (m, 1 H), 7.16 (d, 2 H, J=8.9), 7.03 (dd, 1 H, J=8.9, 2.4), 
6.86 (dd, 2 H, J=6.5, 1.9), 4.22 (t, 2 H, J-5.9), 4.18 (t, 2 H, J=6.2), 4.01 (dd, 2 H, 
J=6.4, 5.4), 3.43 (s, 3 H), 3.14^2.94 (m, 2 H). 2.87 (s, 3 H), 2.27 (qn, 2 H, J-6.2) 
ppm. 
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Example 102 

f2S^-2-Me1hoxv-3-f4-r3-f3-morpholin-4-vl-phenoxvVprop^^ 
acid 



The title compound was prepared from (2S)-3-[4-(3-Hydroxy-propoxy)-phenyl]-2" 
methoxy-propionic acid linked to Wang's Resin (Example 94, Step D) via 
Mitsunobu coupling with 3-(4-moipholino) phenol and cleavage firom the resin 
(Standard Procedure G) gave an oily solid. ^H-NMR (200.1 5 MHz, CDaj): 7.32- 
10 7.23 (m, 1 H), 7.14-7.10 (m, 2 H), 6.84-6.69 (m, 5 H), 4.14 (q, 4 H, J=5.6), 4.02^ 
3.94 (m, 5 H), 3.40 (s, 3 H), 3.33-3.28 (m, 4 H), 3.13-2.91 (m, 2 H), 2.23 (qn, 2 H, 
J«5.9)ppm. 

15 Example 103 

f2SV3-{4-f3-fBiphenvl-2-vloxvVpropoxv]-phenyl}-2-methoxv-propionicacid 

o Chiral 



The title compound was prepared from (2S)-3-[4-(3-Hydroxy-propoxy)-phenyl]-2- 
mefhoxy-propionic acid linlced to Wang's Resin (Example 94, Step D) via 
20 Mitsunobu coupling with 2-phenylphenol and cleavage from the resin (Standard 
Procedure G) to give the title compound, ^H-NMR (200.15 MHz, CDCI3): 7.51- 
7.43 (m, 2 H), 7.38-7.29 (m, 5 H), 7.15-6.98 (m, 4 H), 6.79-6.72 (m, 2 H), 4. 15 (t, 2 
H, J = 5,9 Hz), 4.04-3,96 (m, 3 H), 3.39 (s, 3 H). 3.15-2.90 (m, 2 H), 2.15 (qn, 2 H, J 
= 5.9 Hz) ppm. 



5 





25 



wo 02/100813 



PCTAJS02/16950 



-174- 



Example 104 

f2S V3- {4-[3-f 4-Cvclopentvl-phenoxvVpropoxvVphenvU-2-metho^^ acid 



The title compound was prepared from (2S)-3-[4-(3-Hydioxy-propoxy)-plienyl]-2- 
5 xnethoxy-propiomc adid linked to Wang's Resin (Example 94, Step D) via 

Mitsunobu coupling wifli 4-cyclopentylphenol and cleavage from &e resin (Standard 
Procedure G) gave an oily solid. 

• Exanq)le 105 

10 f2SV3-f4-r3-f4-(>ano-3-fluoro-phenoxvVpropoxv1- phenvn-2-^^ 



The title compound was prepared from (2S)-3-[4-(3-Hydroxy-propoxy)-phenyl]-2- 
methoxy-propionic acid linked to Wang's Resin (Example 94, Step D) via 
15 Mitsunobu coupling with 2-fluoro-4-hydroxybenzonitrile and cleavage from the 
resin (Standard Procedure G) gave an oily solid. 

Example 106 

f2SV3-(4-f3-f2.4-Difluoro-phenoxvVpropoxv]-phenyll"2-methoxV"propionicacid 

f? Chiral 



The title compound was prepared from (2S)-3-[4-(3-Hydroxy-propoxy)-phenyl]-2- 
medioxy^-propionic acid linked to Wang's Resin (Example 94, Step D) via 
Mitsunobu coupling with 2,4-difluorophenol and cleavage from the resin (Standard 
Procedure G) gave an oily solid. 




acid 




20 
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Example 107 

f2SV2>Methoxv-3-l4-r3-f4-trifluorome1hvl-T)henoCT^ 
acid 




The title compound was prepared fixrai (2S>3-[4-(3-Hydroxy-propoxy)-phenyl]-2- 
metfaoxy-propjonic acid linked to Wang's Resin (Example 94, Step D) via 
Mitsmiobu coupling with 4-trifluoromethylphenol and cleavage fiom the resin 
(Standard Procedure G) gave an oily solid. 

10 

Example 108 

(2S)-2-Metho3iy-3'-{4-r3-(3-trifluorome%^p]biepoxy)-^^^ 
acid 

P f P CWral 

15 The tifle compound was prepared from (2S)-3-[4-(3-Hydroxy-propoxy)"phenyl]-2- 
methoxy-proplonic acid linked to Wang's Resin (Example 94, Step D) via 
Mitsunobu coupling with 3-trifluorom6thylph6nol and cleavage from the resin 
(Standard Procedure G) gave an oily solid. 

20 Example 109 

(2S)"2-Me&oxv-3-/4-r3-f5-oxo-S,6J,8-tetmhvdrQ-naphthalen-2-yIox^^ 
phenyl}-prDpionic acid 
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The title compound was prepared ftom (2S)-3-[4-(3-Hydroxy-propoxy)-phenyl]-2- 
me&oxy-propionic acid linked to Wang's Resin (Example 94, Step D) via 
Mitsunobu coupling with 6-hydroxy-l,2394-tetrahydronaphtalenone and cleavage 
from the resin (Standard Procedure G) gave an oily solid. 

5 

Example 110 

f2SV3-l4-r3-G.S-Difluoro-phenoxvVpropoxv1-phenvU-2-methoxv-propionicacid 




The title compound was prepared from (2S)-^3-[4-(3-5[ydn)xy-propoxy)-phenyl]-2- 
10 mefhoxy-propionic acid linked to Wang's Resin (Example 94, Step D) \1a 

Mitsunobu coupling with 3,S-difluorophenol and cleavage from the resin (Standard 
Procedure G) gave an oily solid. 

15 Example 111 

f2S)-3-{4-»r3-(Tboquinolin-5-yIoxy)-propo7Qf>phenyl}-2-met^^ 




The title compound was prepared from (2S)-3-[4-(3-Hydroxy-propoxy)-phenyl]-2- 
melhoT^-propionic acid linked to Wang's Resin (Example 94» Step D) via 
20 Mitsunobu coupling with S-hydroxyisoquinolyne and cleavage from the resixi 
(Standard Procedure G) gave an oily solid. • 

Example 112 

f2S)-?-MffftQ?Ky"3-{4-r3-(4-triguorQpiethpxy-phpno^^ 
25 acid 
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The title compound was prepared from (2S)-3-[4-(3-Hydioxy-piopoxy)-phenyl]-*2- 
methoxy-piopionic acid linked to Wang's Resin (Example 94, Step D) via 
Mitsunobu coupling ivith 4-trifluoromethoxyphenol and cleavage from the resin 
5 (Standard Procedure G) gave an oily solid. 



Exannple 113 

f2SV3-{4-f3-(4-Fluoro-phenQxvVpropoxv]"phenvl}-2-meflioxy-propionic acid 

9 Chiral 




10 The title compound was prepared from (2S)-3-[4-(3-Hydroxy-piopoxy)-phenyl]-2' 
methoxy-propionic acid linked to Wang's Resin (Example 94, Step D) via 
Mitsunobu coupling wilh 4-fluorophenol and cleavage from the lesin (Standard 
Procedure G) gave an oily solid. 

15 Example 114 

f2SV2-Me1hoxv-3-{4-[3-f4"phenvlacetvl-phenoxvVpropoxv1-phenvU-pTopionic 
acid 




The title compound was prepared from (2S)-3-[4-(3-Hydroxy-propoxy)-phenyl]-2- 
20 methoxy-propionic acid linked to Wang's Resin (Example 94, Step D) via 

Mitsunobu coupling with benzyl-4-hydroxyphenylketone and cleavage from the 
resin (Standard Procedure G) gave an oily solid. 
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Bxample 115 

f2SV2-Meihoxv-3-r4-f3-r4-a-methvl-l-i3henvl-ethvlVi)hm^^ 
propionic ^id 



The title compound was prepared firom (2S)-3-[4-(3-Hydroxy-propoxy)-phenyl]-2- 
mettioxy-propionic acid linked to Wang's Resin (Example 94, Step D) via 
Mitsunobu coupling with 4~cumylphenol and cleavage firom the resin (Standard 
Procedure G) gave an oily solid. 

Example U6 

f2SV2-Me1hoxv-3-l4-[3-f4-oxQ-2"phenvl'4HK)hromm-7-vloxvVpropoxv]-phenvU'' 
propionic acid 



15 The title compound was prepared firom (2S)-3-[4-(3-Hydioxy-propoxy)-phenyl]-2- 
mefhoxy-propionic acid linked to Wang's Resin (Example 94, Step D) via 
Mitsunobu coupling with 7-hydro?gflavone and cleavage fix}m die resin (Standard 
Procedure G) gave an oily solid. 

20 Example 117 

4-(3-[4-f2-Carboxv-2-methoxv-ethvlVphenoxv1-propoxv}"ben2oic acid benzvl ester 

5? i? Chiral 



The title compound was prepared firom (2S)-3-[4-(3-Hydroxy-propoxy)-phenyl]-2- 
methoxy-propionic acid linked to Wang's Resm (Example 94, Step D) via 



5 





Chiral 
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Mhsunobu coupling with benzyl 4-hydroxyb^i2oate and cleavage from the lesin 
(Standard Procedure G) gave an oily solid. 

Example 118 

S f2SV2-Methoxv-3>l443-f4-oxo-2-phenvl-chToman-6-vloxvVpro^^ 
propionic acid 




0 



The title compound was prepared from (2S)-3-[4-(3-Hydroxy-propoxy)-phenyl]-2- 
methoxy-propionic acid linked to Wang's Resin (Example 94, Step D) via 
10 Mitsunobu coupling with 6-hydroxyflavone and cleavage from the resm (Standard 
Procedure G) gave an oily solid. 

Example 119 

(2S)-2-Methoxy-3-{4>[3-(4-oxo-2-php|iyl-chyon^3n-^-yjoxy)-propQxy]-phe^^^ 
15 propionic acid 




0 



The title compound was prepared from (2S)-3-[4-(3-Hydroxy-propoxy)-phenyl]-2- 
melhoxy-propionic acid linked to Wang's Resm (Example 94, Step D) via 
Mitsunobu coupling with 6-hydroxyflavanone and cleavage from Hie resin (Standard 
20 Procedure G) gave an oily solid. 

Example 120 

f2SV2-Methoxv-3-/4-p-r4-nyQ-2>pheTiv1^.Tinim^n.7-vlo^ 
PTOpiQfficagid 
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The title compound was prepared from (2S)-3-[4-(3-Hydroxy-propoxy)-phenyl]-2- 
methoxy-propionic acid linked to Wang's Resin (Example 94, Step D) via 
Mitsunobu coupling with 7-liydroxyflavanone and cleavage from tiie resin (Standard 
5 Procedure G) gave an oily solid. 



Example 121 

r2SV2-MethoxV"3-f4-l3-[4-f4-trifluoromethvl-phenoxv)-plienoxv]-propoxv>- 
phenvIVpropionic acid 



F. 




10 

The title compound was prepared from (2S)-3-[4-(3-Hydroxy-prop6xy)-plienyl]-2- 
mefhoxy-pxopianic acid linked to Wang's Resm (Example 94, Step D) via 
Mitsunobu coupling with 4-(4-trifIuorome&yl)phenoxyphenoI and cleavage from 
the resin (Standard Procedure G) gave an oily solid. 

15 

Example 122 

f2SV3-'f4-[2-f4-ben2ovl"phenoxvWthoxv1-phenvn-2-methoxv-propionicacid 




O 



Step A 

20 2-f/gr^-Butvl-dimethvl-silanvloxvVethanol 
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H3Cr'VCH3 
H3C O 



To a solution of ethylene glycol (1.00 g, 16.1 mmol) in THF (80 mL) was added 
NaH (0.65 mg, 16.1 mmol, 60% oil dispersion) at 0 **C. The reaction was stirred 1 

5 hour, terr-butyldimethylsilyl chloride (2.35 g, 16.1 mmol) was added, and the 
reaction mixture was allowed to warm to room temperature. After 3 hours at room 
temperature, Na2C03 saturated solution (80 mL) was added, and ttie aqueous layer 
was extracted wifli ethyl acetate (3 x 50 mL). The combined organic layers were 
washed with water (80 mL) and brine (80 mL), dried over (MgS04), and 

10 concentrated imder vacuum. The reaction crude was purified by silica gel coluron 
chromatography (silica gel, hexanes/ethyl acetate, 2:3) to produce 1,93 g (85%) pf a 
yellow oU. ^H-NMR (200.15 MHz, CDQa): 5 3.74-3.59 (m, 4H), 0.91 (s, 9H), 0.08 
(s, 6H). 

15 StepB 

Preparation of f2SV3-f4-f2-f/cr^-Butvl-dimethvl> silanvloxvVeihoxv^ 
melfaoxv-TOropanoic acid linked to Wang's Resin 

O 



The title compound was prepared from (2S)-3-(4-hydroxy-phenyl)-2-methoxy- 
20 propionic acid Imked to Wang's Resin (Example 94, Step D) via the Mitsunobu 
coupling procedure with 2-(/er^butyldimefhylsilanyloxy)efllanol (Standard 
Procedure B). 




25 



StepC 

Pre paration of f2SV3"[4-[2-Hvdroxvethoxv]-phenyl}-2-methoxv-propaiioic acid 
Imked to Wang's Resin 
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O 



H 




The title coxxq30und was prepared ftom 3-{4-[2-(^ert-buty- 
dime&ylsilanylo37)etboxy]-phenyl}-2-me1hoxy-propanoic acid linked to Wang's 
Resin when treated with tetrabutylammonium fluoride in THF as described in 
5 Standard Procedure E. Cleavage of 20 mg of the resin in TFA/CH2CI2 (1:1) 
followed by evaporation of the solvent produced (2S>3-[4-[2-hydroxy-ethoxy]- 
phenyl}-2-methoxyi}ropanoic acid as an oil. *H-NMR (200.15 MHz, CDCI3): S 
7.16 (d, 2H, y-8.6), 6.85 (d, 2H, 7-8.9), 4.09-3.93 (ni, 5H), 3.41 (s, 3H), 3.1 1 (dd, 
IH, J==14.5, 4.0), 2.97 (dd, IH, J=14.5, 7.2), 

0 

StepD 

f2SV3-{4-f2-r4-Ben2ovl-phenoxvVethoxv1-phenvl>-2-pietfaoxv-propiom^ acid 



The title compound was prepared &om (2S)-3-(4-hydroxy-phenyl)-2-inethoxy- 



15 propionic acid linked to Wang's Resin via Mitsunobu coupling Standard Procedure 
G. Cleavage j&om the resin gave an oily solid. ^H-NMR (200.15 MHz, CDCI3): 8 
7.84-7.72 (m, 4H), 7.60-7.41 (m, 3H), 7.18 (d, 2H, 7=8.6), 6.99 (d, 2H, /=8.9), 6.87 
(d, 2H, /=8.7), 4.43^.32 (m, 4H), 3.96 (dd, 1H,J=7.5, 4.6). 3.65 (s, 3H), 3.09 (dd. 
IH. J^14.2, 4.2), 2.95 (dd, IH, 7-14.2. 7.8)ppm. 



Example 123 

f2SV3-{4-[2-fBiphenvl-4-vloxvVethoxv1-phenvl}-2-methoxy-propionicacid 



O 




20 
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step A 

fBiphenvl-4-yl(acy)-acetic acid elhvl ester 




■ojl, 



I. 



5 



To a solution of 4-phexr7lph6nol (1.02 g, 5.99 xnmol) in 10 mL of DMF at -20 °C 
was added sodium hydride (0.24 g, 5.99 imnol^ 60% oil dispersion) and the mixture 
stirred at 0°C for 30 min. 2-bromoethyl acetate (0.66 mL, 5.99 itunol) was added 
and the mixtuire stirred at room temperature overnight The solution was diluted 
10 with water (50 mL) and extracted with diethyl ether (3 x 20 mL). The combined 
extracts were washed with water (4 x 20 mL), dried (MgS04) and concentrated 
under vacuum. 0.63 g (41 %). ^H-NMR (CDCI3. 200.15 MHz): 7.57-7.50 (m, 4H), 
7.45-7.26 (m, 3H), 6.98 (dd, 2H. J-6.4, 2.1), 4.66 (s, 2H); 4.29 (q, 2H, J«7.3), 1.31 
(^5H, J=7.3)ppm. 

15 

StepB 

?-ffiiphenvl-4-yloxvVethanol 



To a solution of (Biphenyl-4-yloxy)-acetic acid ethyl ester (0.63 g, 2.46 mmol) in 
20 dry toluene (1 5 mL) at -78°C was added DIBAL-H IM in toluene (4.92 mL, 4.92 
mmol). The solution was stirred at -78°C for 1 hour, warmed to room temperature 
and quenched with mixture of a solution of sodium tartrate in water and ethyl acetate 
for 1 hour. The layers were separated and the aqueous phase iurflier extracted with 
ethyl acetate. The combined organic layers were dried (MgS04), concentrated under 
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vacuum and the residue purified bu column chromatography (silica gel, 
hexanes/Ethyl acetate 4:1, Rf 0.1), 48%. ^H-NMR (CDCI3, 200.15 MHz): 7.58-7.26 
(m, 8H); 7,00 (d, 2H, J=8.6), 4.14 (t, 2H, /=^.6), 4.02-3.98 (m, 2H); 2.04 (t, IH, 

5 

StepC 

r2SV3-(4-r2--rBiphenYl-4--vloxvl-ethoxvl-phenvn-2-metho3C^^^ 

The title compound was prepared from 2-(Biphenyl-4-yloxy)-ethanol and (2S)-2- 
10 Methoxy-3-hydroxyphenyl propionic acid ethyl ester using the general procedure A 
(34%). ^H-NMR (CDCI3, 200.15 MHz): 5 7.55-7.49 (m, 4H); 7.43-7.35 (m, 2H); 
7.29 (d, IH, ^7.3); 7.15 (d, 2H, 7=8.8); 7.00 (d, 2H, J^8,8); 6.88 (d, 2H, 7=8.8); 
4.36-4.29 (m, 4H); 3.98 (dd, IH, 7=7.0, 4.4); 3,39 (s, 3H); 3.10 (dd, IH, 7=14.3, 
4.4); 2.95 (dd, 1H,^14.3, 7.3)ppm. MS (ES) for C24H24O5 [M+Ntttf : 410, 

15 

Example 124 

f2SV3>>f4-r2-ffi iphenvl-4-vloxvVacetvll-phenvU-2-methoxv-propiomcacid 




20 Step A 

(2S) 3-(4^Et^w^y^phQnY^V2^metho3^^propiomc acid etfayl ester 



O 




To a solution of (2S) 2-Methoxy-3-(4-trifluoromethanesuIfonyloxy-phenyl)- 
propionic acid ethyl ester (0. 100 g, 0.29 mmol)(Example 1, Step A) in 10 mL of 
25 degassed piperidine, was added (trimethylsilyl)acetylene (99,6 mg, 1 .01 5 mmol). 
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tetralds(trrphenylphosphme) Palladiiim (0) (0.017 g, 0.015 mmol), 
triphenylphosphine (7.7 mg, 0.029 mmol) and cooper (I) Iodide (5.5 mg, 0.029 
mmol). The solution was stirred for 2 hours at 120°C and then cooled to room 
temperature. The solvent was evaporated under vacuum. The residue was dissolved 

5 in diy THF and 0,4 mL of a solution of tetrabutylamonium fluoride (1 .0 M in THF) 
and 0.02 mL of water w^ added. The mixture was stirred at room temperature for 
5 min. The solvent was evaporated under vacuum and the residue partitioned 
between water (20 ml) and diethyl ether (20 mL). The layers were separated and the 
aqueous solution extracted twice with 20 ml of dietiiylether. The combined organic 

10 layers were washed with 10% NaiCOs (6 x 20 ml) and brine (20 ml) and dried 



(MgS04). Concentration produced a yellow oil (38 mg, 56 %). ^H-NMR (200. 1 5 
MHz, CDCI3): 5 7.95 (d, IH, /=7.3), 7.25 (d, IH, 7=7.3), 4.18 (q, 2H, 7=7.0), 3.97 
(dd, IH, /-7.3, 5.6), 3.36 (s, 3H), 3.05 (d, IH, 7=5.3), 3.02 (4 IH, J-^A Hz), 1.22 
(t,3H,^7.25). 



To (2S) 3-(4-Ethynyl-phenyl)-2-methoxy-propionic acid ethyl ester (36 Mg, 0.15 
20 mmol) (Example 29, Step A) were added 4 ml of formic acid. The solution was 
stirred for 1 hour at 100°C and then cooled to room temperature. The mbcture was 
. taken up wifli methylene chloride and the solution was washed with water, sodium 
carbonate, and water, dried (MgS04) and the solvent was evaporated under vacuum. 
Obtained a brown Uquid (0.035 g, 95 %). ^H-NMR (200.15 MHz, CDCU): 5 7.43 (d, 



25 IH, 7=7.3), 7.12 (d, IH, 7=7.3), 4.18 (q, 2H, 7=7.0), 3.97 (dd, IH, 7=7.3, 5.6), 3.32 
(s, 3H), 3.06 (s, IH), 3.03 (d, IH, 7=2.4 Hz), 2.56 (s, 2H), 1.22 (t, 3H, 7=7.25). 



15 



StepB 

OS\ 3>f4-Acetvl-phenvlV2->methoxv-propionic acid ethvl ester 




Step C 

(1^ 3-f4-f2-Bromo-acetvlVphenyl]"2-methoxv-propionic acid ethyl ester 
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O 

Powdered cupric bromide (62 mg, 0.28 mmol) was added portionwise to a solution 
of (2S) 3-(4-Acetyl-phenyl)-2-methoxy-propioiiic acid ethyl ester (35 mg, 0.14 
mmol) in CHCI3 (5ml) and ethyl acetate (5 mL). The solution was stirred for 1 hour 

5 at 65°C and then cooled to room temperature. The mixture was filtered and the 
solvent evaporated under vacuum. The residue was purified by chromatography 
(silica gel, hexanes/Etiiyl Ether 8:2, Rf 0.20) to produce a colorless oil (25 mg, 
54%). ^H-NMR (200.15 MHz, CDCI3): 5 7.935 (d, IH, 7=7.3), 7.38 (d, IH, J=13\ 
4.50 (s, 2H), 4.12 (q, 2H, >=7.0), 3.97 (dd, IH, J=7.3, 5.6), 3.38 (s, 3H), 3.10 (s, 

10 IH), 3.06 (d. IH, y=2.4 Hz), 1 .22 (t, 3H, >=7.25). 



StepD 

f2S;i 3-{4-[2-miphenvl-4-vloxvVacetvlVphenvn-2-methoxv-propio acid 

15 The titiie compound was prepared firom a solution of (2S) 3-[4-(2-Bromo-acetyl)- • 
phenyl]-2-methoxy-propiomc acid ethyl ester (25 mg, 0.076 mmol) in acetonitrile (5 
ml). 4-phenylphenol (29 mg, 0.152 nmiol) and K2C03 (31,5 mg, 0.23 mmol) were 
added. The solution was stirred for 30 min at 80°C and then cooled to room 
temperature. The mixture was concentrated to dryness under vacuum and 

20 chiomatographed in silica gel (hexanes/Ethyl ether 8:2 to 7:3). Fractions 

corresponding to the coupled compound were collected (R^0.27)and concentrated to 
dryness. The mixture thus obtained was dissolved in 4 mL of NaOH IN and 12 mL 
of Methanol and stirred at room temperature until TLC indicates the disappearance 
of starting material. The methanol was eliminated under vacuum and flie aqueous 

25 solution diluted with 20 mL of brine and washed with diethyl ether (3x15 mL). 
The aqueous phase was acidulated with HCl IN (until pH 3); extracted with ethyl 
acetate (3x15 mL) and the organic layer dried (MgS04) and concentrated under 
vacuum. Obtained a colorless oil (9.6 mg, 32 %). ^H-NMR (200.15 MHz, CDCI3): 



wo 02/100813 



PCT/US02/16950 



-187- 



5 7.96 (d, 2H, J=8.4), 7.55-7.23 (m, 9H), 6.99 (d, 2H, J&-8.8), 5.26 (s, 2H), 4.03 (dd, 
IH, J^7.3, 5.6), 3.39 (s, 3H) 3.22 (dd, IH, 7=14.3, 5,5), 3.03 (dd, IH, >=14.3, 7.2). 

Example 125 

5 f2S'>-2-Me1hoxv-3-{4-[2-f4-phenoxv-phenoxvVacetvl1-phenvl>-propiom^ acid 



The title compound was prepared from a solution of (2S) 3-[4-(2-Bromo-acetyl)- 
phenyl]-2-mefho37-propiordc acid efhyl ester (0.076 nomol) from Example 124, Step 
C in acetonitrile (5 ml). 4-phenoxyphenol (0.152 xmnol) and K^COa (0.23 mmol) 

10 were added. The solution was stirred for 30 min at 80°C and then cooled to room 
temperature. The mixture was concentrated to dryness under vacmzm and 
chromatographed in silica gel (hexanes/Ethyl ether 8:2 to 7:3). Fractions 
conesponding to the coupled compound were collected (Rf. 0.27) and concentrated 
to dryness. The mixture thus obtained was dissolved in 4 mL of NaOH IN and 12 

15 mL of Methanol and stirred at room temperature until TLC indicates the 

disappearance of starting material. The methanol was eliminated under vacuum and 
the aqueous solution diluted with 20 mL of brine and washed with dietiiyl ether (3 x 
15 mL). The aqueous phase was acidulated with HCI IN (until pH 3); extracted 
with ethyl acetate (3 x 15 mL) and the organic layer dried (MgS04) and 



20 concentrated under vacuum. Obtained a colourless oil. H-NMR (200.15 MHz, 
CDCI3): 7.96 (d, 2H, J«8.4), 7.55-7.33 (m, 5H), 7.04-6.83 (m, 6H), 5.24 (s, 2H), 
4.08 (dd, IH, J=7.4, 4.4), 3.40 (s, 3H) 3.22 (dd, IH, J=14.3, 4.4), 3.15 (dd, IH, 
J=14.3, 7.2). 




O 



25 Example 126 

f2SV3-{4-[2-f4-Benzovl-phenoxv'^"acetvl]-phenvl}-2-methoxv-propionicacid 
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Chiral 



OH 



The title compound was prepared from a solution of (2S) 3-[4-(2-Bromo-acetyI)- 
phenyl]-2-meflioxy-propionic acid ethyl ester (0.076 mmol) from Example 124, Step 
C in acetonitrile (5 ml). 4-h>vlroxybenzophenone (0,152 mmol) and K2CO3 (0.23 

5 mmol) were added. The solution was stirred for 30 min at 80°C and then cooled to 
room temperature. The mixture was concentrated to dryness under vacuum and 
chromatogcaphed in silica gel (hexanes/Efhyl ether 8:2 to 7:3). Fractions 
conesponding to the coupled compound were collected (Rf^ 0.27) and concentrated 
to dryness. The mixture thus obtained was dissolved in 4 mL of NaOH IN and 12 

10 mL of Methanol and stined at room temperature until TLC indicates the 

disappearance of starting material. The methanol was eliminated under vacuum and 
the aqueous solution diluted with 20 mL of brine and washed with diethyl ether (3 x 
15 mL). The aqueous phase was acidulated with HQ IN (until pH 3); exttacted 
with ethyl acetate (3x15 ml) and the organic layer dried (MgS04) and concentrated 

15 under vacuum. Obtained a colorless oil. 'H-NMR (200.15 MHz, CDCI3): 7.96-7.71 
(m, 6H), 7.57-7.46 (m, 5H), 6.97 (d, 2H, J=8.1), 5.35 (s, 2H), 4,08 (dd, IH, J=7.4, 
4.2), 3,26 (s, 3H) 3.20 (dd, IH, J=14,l, 4.1), 3.09 (dd, IH, J=14.1, 7.2). 

Example 127 

20 f2SV3-f4-r3-fBiphenvl-4-vloxvVpropvll- phenvn-2-methoxv-prDpionicacid 



The titie compound was prepared as follows: (2S) 3-{4-[3-(Biphenyl-4-yloxy)-prop- 
l-ynyl]-phenyl}-2-methoxy-propionic acid (0, Step C) (0.0325 g, 0.08 mmol) was 




OH 
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dissolved in methanol (10 mL). Palladium 10% on activated carbon (0.004 g, 0.004 
mmol) was added and the solution saturated with hydrogen (1 Atm) and stirred for 5 
hours. The mixture was filtered through a pad of celite and concentrated under 
vacuum. The residue was purified by column chromatography (silica gel, 
5 hexanes/Ethyl acetate-Acetic acid 50:50:1, Rf 0.23) (85%). ^H-NMR (CDCI3, 

200.15 MHz): 5 7.56-7.24 (m. IIH), 6.94 (d, 2H, J=8.8), 4.02-3.95 (m, 3H), 3.38 (s, 
3H), 3.11 (dd, IH, J«14.3, 4.4), 2.98 (dd, IH, J-14.3, 7.3), 2.79 (t, 2H, J-8.1), 2.16- 
2.03 (m, 3H).MS (ES) for C25H26O4 [M+NH4f : 408.2, [M+Naf : 413.2. 

10 Example 128 

f2SV3^{4-[4-rBiphenvl-4-vloxvVbutvlVphenvn-2-methoxv-propionic add 



Step A 

15 f2SV3-[4-f4-Hvdroxv-butvlVphenvlV2-methoxv-propionic acidethvl ester 



(2S)-3-[4-(3-Hydroxy-prop-l-ynyl)-phenyl]-2-meflioxy-propionic acid ethyl ester 
(0.294 g, 1.06 mmol) was dissolved in ethyl acetate (50 mL). Palladium 10% on 
activated carbon (0.057 g, 0.05 imnol) was added and the solution saturated -with 
20 hydrogen (1 Atm) and stirred for 2 hours. The mixture was filtered through a pad of 
celite and concentrated under vacuum. (100%). ^H-NMR (CDCI3, 200.15 MHz): 5 
7.12 (dd, 4H, js=l 1.3, 8.6), 4,17 (q, 2H, J^7.0), 3.94 (dd, IH, Jhl.0, 6.2), 3.65 (t, 
2H, js=5.9); 3.35 (s, 3H), 3.00 (s, IH), 2.97 (s, IH), 2.61 (t, 2H, /=7.3), 1.73-1.60 
(m,4H),1.22(t;3H,y=7.0). 

25 

StepB 

f2SV3-l4-r4-rBiphenvI-4-vloxvVbutvn-phenvn-2-methoxv-propiomcadd 
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The title compound was prepared from (2S) 3-[4-(4-Hydro>cy-butyl)-phenyl]-2- 
methoTQr-propionic acid ethyl ester and 4-phenylphenol following the Standard 
Procedure of coupling-hydrolysis A. ^H-NMR (CDCI3, 200.15 MHz): 5 7.55-7.23 
(m, 7H); 7.14 (d, 4H, 7=1.1); 6.93 (d, 2H,^8.4); 4.02-3.96 (m, 3H); 3.37 (s, 3H); 
5 3.11 (dd, lH,y=14.3, 4.4); 2.97 (dd, 1H,/=14.3, 7.3); 2.66 (t, 2H, /=7.0); 1.83-1.80 
(m, 4H). MS (ES) for C26H28O4 [M+NHjf: 422.2, [M+Naf : 427.2. 

Example 129 

(2S)-3- {4-|'S-fBiphenvl-4-vloxvVpentvll-phenvl>-2-methoxv-propionic acid 

O 

r^^^^^V'^'^r OH 



The title compound was prepared as follows: (2S)-3-{4-[5-CBiphenyl-4-yloxy)-pent- 
l-ynyl]-phenyl}-2-methoxy-propiomc acid from Example 21 (0.08 mmol) was 
dissolved in methanol (10 mL). Palladium 10% on activated carbon (0.004 g, 0.004 
mmol) was added and the solution saturated wilh hydrogen (1 Atm) and stirred for 5 
15 hours. The mixture was filtered through a pad of celite and concentrated under 
vacuum. The residue was purified by colimm chromatography. MS (BS) for 
C27H3o04[M-H]-: 417.3. 

' Example 130 

20 3-l4-r3"f4>Benzovl-phenoxvVpropoxv]-3-methoxv-prapionicacid 

o o 




10 



Chiral 




25 



Step A 

3-(4-Benzyloxy-3-meflioxy-phenyl)-3-hydroxy-2-methoxy-propionic acid methyl 
ester 
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A solution of 4-benzyloxy-3-inethoxy-beiizaldehyde (0.44 g, 1.92 mmol) and metiiyl 
methoxyacetate (0.19 mL, 1.92 nnnol) in THF (10 mL) at -78**C was added 
dropwise to sodium bis(trimethylsilyl)amide (20 mL, 2.1 1 mmol, IN in THF) at - 

5 78°C. The reaction mixture was stirred for 3 h and quenched with IN HCl (5 mL). 
The mixture was allowed to warm to room temperature, diluted wifli water (1 5 mL), 
and extracted witihi ethyl acetate (3x15 mL). The combined organic layers were 
dried (MgS04) and concentrated. The residue was purified by silica gel column 
chromatography (silica gel, hexanes/ethyl acetate, 1:1) to produce 3-(4-benzyloxy-3- 

10 methoxy-phenyl)-3-hydroxy-2-methoxy-propionic acid methyl ester as an oil (350 
mg, 52%), ^H-NMR (200.15 MHz, CDCI3): 5 7.45-7.20 (m, 5H), 6.9 (s, IH), 6.8 (b, 
2H), 5.1 (s, 2H), 4.90-4.80 (m, IH), 4.10 (m, IH), 3.90 (s, 3H), 3.65 (s, 3H), 3.31 (s, 
3H), 3.10-2.90 (m, IH). 



15 StepB 

3-f4-Hvdroxv-3-methoxv-phenvl)-2-methoxv-propiomc acid metfavl ester 




Trifluoroacetic anhydride (0.62 mL, 4.36mmol) and triethylamine (0.62 mL, 4.36 
mmol) were added to a solution of 3-(4-benzyloxy-3-methoxy-phenyl)-3-hydroxy-2" 

20 methoxy-propionic acid methyl ester (LOl g, 2.91 nmaol) m methylene chloride (30 
mL) at 0°C. The resulting mixture was stirred for 4 hours at room temperature and 
was concentrated under vacuum. The residue was dissolved in ethyl acetate (30 
mL), and 10% palladium on carbon (0.3 g) was added to the solution. The mixture 
was stirred under hydrogen pressure (4 atm) for 16 hours. The mixture was filtered 

25 through Celite and concentrated under vacuum. The residue was purified hy silica 
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gel column chromatography (silica gel, hexanes/ethyl acetate 7:3) to produce 3-(4- 
hydroxy-3-mefhoxy-phenyl)-2-meihoxy-propioiiic acid melhyl ester as an oil (598 
m& 86%). ^H-NMR (200.15 MHz, CDQa): 8 6.80 (d, IH, >7.8), 6.7 (s, IH), 6.62 
(d, IH, >7.8), 3.96 (dd, IH, ^7.8, 4.0). 3.80 (s, 3H), 3.68 (s, 3H), 3.30 (s. 3H), 
5 3.09 (dd, IH, J«14.2, 4.0), 2.91 (dd, IH, >14.2, 7.8). 

StepC 

3-(4-HvdioxV"3-meflioxv-phenvlV2-metho3gv-propionic acid 



20 




10 A IN aqueous lithium hydroxide solution was added to a solution of 3-(4-hydroxy- 
3-methoxy-pheiryl)-2Htneflioxy-propionic acid mettiyl ester (280 mg, 1.17nunol) in 
THF at room temperature, and the reaction mixture stirred ovemi^t. The aqueous 
phase was extracted with ethyl acetate (20 mL), acidified to pH 2, and extracted with 
ethyl acetate (3 x 15 mL). The later organic layers were combined and washed with 

15 water (15 mL) and brine (10 mL), dried (MgS04), filtered, and concentrated under 
vacuum to produce 3-(4-hydroxy-3-mefliox5r-phenyl)-2-mefhoxy-propionic acid as 
an oil (183 mg, 74%). 'H-NMR (250.13 MHz, CDQa): 5 6.83 (IH, d, J^l.S), 6.74 
(IH, s), 6.72 (IH, d, ^7.8), 3.99 (IH. dd. ^7.8, 4.0), 3.85 (s. 3H), 3.40 (s, 3H), 
3.09 (IH, dd, •^14.2, 4.0), 2.91 (IH, dd, ^14.2, 7.8). 



StepD 

3-[44fer^Butvl-dimethvl"SilanvloxvV3-methoxv-phenvlV2-methoxv-^ 




To a solution of 3-(4-hydroxy-3-methoxy-phenyl)-2-methoxy-pTopionic acid (1.02 
25 g, 4.87 nmiol) in CH2CI2-DMF (20 mL « 10: 1) was added tert-butyl-dimethylsilyl 
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chloride (1 .75 g, 11 .68 mmol) and imidazole (0.70 g, 1 0.24 mmol). The resulting 
solution was stirred at room temperature ovenught. Water (IS mL) was added, and • 
the aqueous phase was extracted with hexanes (30 mL). The hexanes layer was 
washed with water (10 mL), dried (MgS04), filtered, and concentrated. The crude 

5 product was dissolved in e&yl acetate (10 mL), and a saturated solution of K2CO3 (5 
mL) was added The resulting mixture was stirred for 2 hours at room temperature. 
The aqueous layer was extracted with ethyl acetate (10 mL), acidified to pH 3, and 
extracted again with ethyl acetate (3 x 10 mL). The later organic layers were 
combined and washed with brine (20 mL), dried (MgS04), and concentrated to a 

10 yellow oil (1.2 g, 77%). ^H-NEviR (200.15 MHz, CDCI3): 5 6.78-6.67 (m, 3H), 3.96 
(dd, IH, J^7.8, 4.0), 3.78 (s, 3H), 3.35 (s, 3H), 3.09 (dd, IH, 7=14.2, 4.0), 2.91 (dd, 
IH, js=14.2, 7.8), 0.98 (s, 9H), 0.13 (6H, s). 

StepE 

15 Preparation of 3-[4-f ^gr/-Butvl-dimethvl-silanvloxv)'3-me1hoxV'»phenvl1"2-methoxv- 
propionic acid linked to Wang's Resin 



The title compound was prepared following the procedure as in Example 95, Step B. 



Preparation of 3-(4-lordroxy-3-methoxy-ph^y)}-2>fflethoxY-pyopi^^ acjd linked to 
W^g'gsHesjn 



The title coiiq)ound was prepared foUowmg the procedure as in Example 95, Step C. 




CH3 



20 StepF 




CH3 



25 
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StepG 

Prepaiation of 3-[4-f3"hvdioxv*proT>oxvV3-metho3cv-phenvl]"2-methoxv»^ 
acid linked to Wang's Resin. 

Q 

r^^^'V'N^ "0-( Wan 




The title compound was prepared from 3-(4-hydroxy-3-methoxy-phenyl)-2- 
mefhoxy-propionic acid linked to Wang's Resin via Mitsunobu coupling (Standard 
Procedure F) to produce 3-[4-(3-hydroay-propoxy)-3-metho;o^-phenyl]-2-metiioxy- 
propionic acid linked to Wang's Resin. 



10 



15 



SteoH 

3-{4-[3->f4>Ben2X3vl-phenoxvVproDoxv10-me1hoxv-ohenvn-2>methoCT^ 
acid 

O 

- ^ ^OH 




20 



The title compound was prepared from 3-(4-(3-hydroxy-propoxy)-3-methoxy- 
phenyl)-2-methoxy-propionic acid linked to Wang's Resin via the ftfitsunobu 
coupling-cleavage from the resin procedure (Standard Procedure G) to produce an 
oily solid (4%), ^H-NMR (200.15 MHz, CDCI3): 6 7.81-7.72 (m, 4H), 7.57-7.43 (m, 
3H), 6.96 (d, 2H, J=8.9), 6.81-6.73 (m, 3H), 4.28 (t, 2H, >=6.2), 4.20 (t, 2H, 7=6.2), 
4.01 (dd, IH, y-7.0, 4.6), 3.83 (s, 3H), 3.42 (s, 3H), 3.09 (dd, IH, 7=14.5, 4.0), 2.97 
(dd, IH, J£«14.5, 7.0), 2.33 (qn, 2H, 7=6.2). 



Example 131 

3-f4-{3-f4-f4-HuoTO-benzovlVphenoxv]-propoxv}-3--methoxy-phenvlV2-me1hoxV" 
propionic acid 
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The title compound was prepared &om 3-(4-(3.1iydroxy-propoxy)-3-metho)Q^- 
plienyl)-2-mefho7q/Tpropionic acid linked to Wang's Resin via the Mitsunobu 
coupling-cleavage from the resin procedure (Standard Fiocedure G) to produce an 
5 oUy solid (4%). "H-NMR (200.15 MHz, CDCI3): 8 7.83-7.74 (m, 4H). 715 (t, 2H, 
Hz), 6.96 (d, 2H, J-8.6), 6.85-6.74 (m, 3H), 428 (t, 2H, >=6.2), 4.20 (t, 2H, 
J^.2l 4.01 (dd, IH, J-7.0, 4.6), 3.84 (s, 3H), 3.42 (s, 3H), 3.10 (dd, IH, J=14.2, 
4.6), 2.97 (dd, IH. J^14.2, 7.0), 2.33 (qn, 2H, J^2). 



10 Example 132 

3-{4^r3-rBrphenvl-4-vloxvVnropoxv]-3-methoxv-phenvlV2-meflioxv -propiomc 
acid 



15 




To a solution of 3-[4-(/er^-butyl-diinefhyl-silanyloxy)-3-metiioxy-phenyl]-2- 
methoxy-propionic acid (356 mg, 1.05 mmol) in absolute etbanol (8 mL) was added 
20 concentrated sulfuric acid (0.033 mL, 0.63 mmol). The reaction mixture was 
allowed to stir at room temperature for 17 hours. The solution was concentrated 
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10 



15 



20 



25 



under vacuum, and water (10 mL) and solid NaHCOs were added to neutralize the 
residue. The aqueous phase was extracted with ethyl acetate (2 x 10 mL). The 
combined organic layers were washed with water (20 mL) and brine (20 mL), dried 
(MgS04), filtered, and concentrated to produce 3-(4-hydroxy-3-methoxy-phenyl)-2- 
mefhoxy-propionic acid ethyl ester (260 mg, 98%). ^H-NMR (200. 1 5 MHz, 
CDCI3): 5 6.83 (d, IH, J=8.1 Hz), 6!76-6.69 (m, 2H), 4.19 (q, 2H, /=7.3 Hz), 3.97- 
3.90 (m, IH), 3.87 (s, 3H), 3.36 (s, 3H), 2.96-2.92 (m, 2H), 1.25 (t, 3H,/=7.3 Hz). 

StepB 

[1.3.2]Dioxathiane 2^-dioxide 



To a solution of 1,3-propanodiol (30 g, 394 mmol) in CCI4 (278 mL) was added 
fhionyl chloride (36 mL, 491 mmol) via syringe. The resulting mixture was heated 
at reflux for 1.5 h and was cooled to O^C to evaporate the solvent und^ vacuum. 
The residue was dissolved in a mixture of CCI4/CH3CN/H2O (2:2:3=500 mL) and 
cooled to 0*C. Ruthenium trichloride trihydrate (0.556 g, 2.68 mmol) was added, 
followed by addition of solid NaI04 (14.35 g, 197 mmol). The mixture was stirred 
at loom tempexature for 1 h, H2O (1 L) was added, and the aqueous phase was 
extracted with diethyl ether (4 x 300mL). The combined organic layers were 
washed wilii brine (2 x 100 mL), dried (MgS04), and filtered through a pad of silica 
gel to remove the mthenium salts. The solvent was evaporated and hexanes (200 
mL) was added to the resulting oil. After cooling, a gray solid precipitated. The 
solid was filtered and washed with hexanes. Recrystallization figm hexanes/ether 
yielded a white, crystalline solid (18.15 g, 33%). ^H-NMR (200.15 MHz, CDQa): 5 
4.73 (t, 4H, /=5.6), 2.13 (qn, 2H, 7=5.6). 

StBPC 

3-(Biphepyl-4-y|oyy)-propan-l-ol 
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A solution of 4-ph6nylphenol (4.9 g, 29.0 mmol) and potassium ^err-butoxide (3.64 
g, 30.3 nmiol).in TEIF (100 mL) was stined at loom temperatuie for 30 min. The 
solution was cooled at 0°C and [U3,2]dioxathiane 2,2-dioxide (3.6 g, 26.34 nunol) 

5 in THF (25 mL) was added. The resdting mixture was stiiied at room temperatuie 
for 5 hours, and the solvent was removed under vacuum. Hie residue was dissolved 
in 6N HCi (15 mL) and heated at 1 OO^'C for 16 hours. The mixture was cooled to 
room temperature, and the aqueous phase was extracted with ethyl acetate (3 x 30 
mL). The combined organic layers were washed witix H2O (3 x 25 mL) and brine 

10 (25 mL), dried (MgS04), filtered, and concentrated to produce 3-(biph6nyl-4- 

yIoxy)-propan-l-ol as a white solid (4.16 a 63%). ^H-NMR (200.15 MHz, CDCI3): 
5 7.57-7.49 (m, 4H), 7.45-7.37 (m, 3H), 6.98 (dd, 2H, 7=6.72, 2.14), 4.17 (t, 2H; 
J=5.9). 3.88 (q, 2H, ^5.9), 2.07 (qn, 2H, J=5.9). 

15 StepD 

4-f3-Bromo-propoxvVbiphenvl 




Br 



To a solution of 3-(biphenyl-4-yloxy)-propan-l-ol (1.00 g, 4.38 mmol) in CH2CI2 
(20 mL) at OX was added triphenyiphosphme (1.61 g, 6.14 mmol) and carbon 

20 tetrabronude (1.81 g, 5.47 mmol). The reaction mixture was allowed to warm to 
room temperature, stirred for 1 hour, and extracted with ethyl acetate (50 mL). The 
organic layer was washed with H2O (3 x 50 mL) and brine (3 x 25 mL), dried 
(MgS04), filtered and concentrated. The cmde product was purified by silica gel 
column chron[iatography (silica gel, hexanes/ethyl acetate, 9:1) to produce 4-(3- 

25 bromo-propoxy)-biphenyl (1 .22 g, 95%). ^H-NMR (200.15 MHz, CDCI3): 5 7.57- 
7.29 (m. 7H), 6.98 (dd, 2H, J=6.72, 1.88), 4.15 (t, 2H, /=5.92), 3.62 (t, 2H, J=6.44), 
2.34(qn,2H,y=5.92). 
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StBpE 

3-(4-[3-fBiphenvl-4-vloxvVproDOXv1-3-metho3CV«phenvn"2-me&^ 
acid etfavl ester 




To a solution of 3K4-hydroxy-3-inethoxy-phenyl)-2-methoxy-propioiiic acid ethyl 
ester (Example 132, Step A) (0.080 g, 0.31 mmol) in acetonitrile (10 mL) was added 
4-(3-bromo-propoxy)-biphenyI (Example 132, Step D) (0.101 g, 0.35 mmol) and 
potassium carbonate (0. 1 1 5 g, 0.945 mmol). The resulting suspension was sttned at 

10 85^C overnight After cooling, the reaction mixture was diluted with ethyl acetate 
(10 xnL), and water (10 mL) was added. The organic layer was washed with water 
(10 mL) and brine (10 mL), dried (MgS04), and concentrated. The crude product 
was purified by silica gel column chromatography (silica gel, hexanes/ethyl acetate, 
7:3) to produce 3-{4-[3-(biphenyM-yloxy)-propoxy]-3-methoxy-phenyl}-2- 

15 mefhoxy-propionic acid ethyl ester (0.086 g, 59%). *H-NMR (200.15 MHz, 

CDCI3): 8 7.57-7.26 (m, 7H), 6.98 (d, 2H, >8.6), 6.87-6.73 (m, 3H), 4.25-4.17 (m, 
6H), 3.91 (dd, IH, >7.0, 5.6), 3.83 (s, 3H), 3.35 (s, 3H), 2.97-2.93 (m, 2H), 2.31 
(qri, 2H, ,^5.9), L24 (t, 3H, 7=7.3). 

20 StepF 

3-{4-f3-(Biphenvl-4-vIoxvVpropoxv1-3"methoxv-phmvl}-2-me1hoxv-propiom^ 
acid 

The title compound was prepared fiom 3-{4-[3-(biphenyl-4-yloxy)-propoxy]-3- 
methoxy-phenyl}-2-methoxy-prcpionic acid ethyl ester following the hydrolysis 
25 procedure described in Example 130, Step C. 'H-NMR (200.15 MHz, CDCI3): 5 
7.56-725 (m, 7H), 6.97 (d, 2H, /-8.9), 6.89-6.79 (m, 3H), 5.07 (b, IH), 4.17 (q, 4H, 
/=5.6), 3.95 (dd, lH,/=7.5, 3.5), 3.82 (s, 3H), 3.32 (s, 3H), 3.11-2.86 (m, 2H), 2,28 
(qn,2H,J^.2). 
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Example 133 

2"Methoxv>3-f3-me1hoxv-4-r3-f4>phenoxv*phenoxvVproDO^^ 
acid 



The title compound was prepared following the procedure described for Example 



132 (Steps A-E). ^H-NMR (200.15 MHz, CDCI3): 6 7.32-7.24 (m, 2H), 7,06-6.75 
(m, lOH), 4.16 (q, 4H, J=6.2), 3.97 (dd, IH, ^7.8, 4.3), 3.82 (s, 3H), 3.37 (s, 3H), 
3.08 (dd, IH, /=14.2, 4.0). 2.94 (dd, IH, J^U.S, 7.8); 2.27 (qn, 2H, J=6.2). 



Example 134 

QSV3-(4-r3-ffiiphenvM-vloxvVoroooxvV3>cHoro>phenvl^2-methoxv-prop 
acid 



IS StepA 

r2SV3-r3-Chloro-4-hvdroxv-phenvl)-2-me1faoxv-prapionic acid eflivl ester 



To a solution of 3-(4-hydroxy-phenyl)-2-methoxy-piopionic acid ethyl ester (0.1 13 
g, 0.5 mmol) in CH3CN (3 mL) cooled to 0°C, N-chlorosuccinimide (0.067 g, 0.5 
20 mmol,) was added in various portions. The mixture was allowed to warm to room 
temperature and was stirred for 8 hours. The mixture'was concentrated under 
vacuum, and the resulting oil was washed with CCI4 (4 mL). Hie precipitate which 



5 




10 




OH 
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fonned was filtered^ and the filtrate was concentrated to give a mixture of 3-(3- 
cliloro-4-hydroxy-phenyl)-2-methoxy-propiomc acid ethyl ester and 3-(3,5- 
Dichloro-4-hydroxy-phenyl)-2-mefhoxy-propionic acid ethyl ester as a brown oil 
which was purified by ultatviolet-directed HPLC. A colorless oil was obtained 
5 (0.020 g, 14%). ^H-NMR (2Q0 J5 MHz, CDCI3): 5 7.18 (d, IH, /=2.15), 7.02 (dd, 
IH, ^832, 2.15), 6.91 (d, IH, J=8.32). 4.1 8 (q, 2H, J=7.25), 3.88 (dd, IH, 7=7.24, 
5.62), 3.35 (s, 3H). 2.92 (dd, 2H, J^3h 2.42), 1.24 (t, 3H, /=7.2). 

StepB 

10 r2SV3-'{ 4-r3-rBiphenvM->vlQXvVprQPOXV%3.-chloro-p henvl k2>-methQxv-propiomc 
acid ethvl ester 



O 




3-(3-Chloro-4-hydroxy-phenyl)-2-methoxy-propionic acid ethyl ester (0.020 g, 
0.077 mmol) was dissolved in CH3CN (3 mL) and 4-(3-bromo-propoxy)-biphenyl 

15 (Example 132, Step D), (0.025 g 0.085 mmol) and K2C03 (0.032 g, 0.23 mmol) 
were added. The mixture was heated to 85''C and stirred for 5 hours. After cooling, 
water (2 mL) was added. The mixture was extracted in EtOAc (3x10 mL), washed 
with H2O (2x5 mL) and brine (2x5 mL). The organic layer was dried (MgS04), 
filtered, and concentrated in vacuo. The crude product was purified by silica gel 

20 column chromatography (silica gel, hexanes/ethyl acetate 9: 1) to produce 2 A 4-[3- 
(BiphenyM-'yloxy)-propoxy]-'3-chloro-phenylK2-methoxy-propionic acid ethyl 
ester (0.017 mg, 48%). ^H-NMR (200.15 MHz, CDCI3): 5 7.57-7.24 (m, 9H), 7.02- 
6.89 (m, 3H), 4.28-4.12 (m, 5H), 3.89 (dd, IH, J=7.24, 5.62), 3.62 (t, IH, J=6.44), 
3.36 (s, 3H), 2.93 (dd, 2H, /=6.31, 2.42), 2.32 (qn, 2H. J^5.10), 1.25 (t, 3H, J^7.2). 

25 

StepC 

(2S^ 3-^ 4>f3-rBiphenvl-4>vlQxvVprop oxv1>3-chloro-phenvl}--2-methoxv-propiomc 
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Ite title compound was prepared as follows: 3-^ 4-[3-(Biphenyl-4-yloxy)-piopoxy]- 
3-cbloro-ph6nyU-2-m6thoxy-piopionic acid ethyl est^ (0.017 g, 0.037 xnmol) was 
dissolved in 0.2S M ethanolic NaOH solution (0.3 ml^ 0.075 nimol). The mixture 

5 was stirred 16 hours at room temperature and water was added. The aqueous layer 
was extracted with Et20 (3x5 mL). The aqueous layer was acidified to pH=l with 
1 N HCl and extracted with EtiO (5 x 10 mL). The organic layer was dried 
(MgS04) and concentrated under vacuum to give the title compound as a yeUow oil 
(0.006 mg, 38%). ^H-NMR (200.15 MHz, CDQa); 5 7.57-7.25 (m. 9H). 7.0-6.86 

10 (m, 3H), 4.23 (q, 4H, y=6.18), 3.96 (dd, IH, /=7.24, 4.28), 3.40 (s, 3H), 3.06 (dd, 
IH, ^14.5, 4.28), 2.92 (dd, IH, ^14.5, 7.24), 2.32 (qn, 2H. /=5.92). 

Example 13S 

3-{34^MQro^-f3-f4-phenQXV-DhenoxvVpTOPOXv1-phenvU-2-methoxv-P^ 



The title compoimd was prepared as a same manner in Example 134, but using 4-(3- 
l3romopropoxy)-l-phenoxybenzene as material for the coupling reaction. 

20 Example 136 

'3-|4,[3.r4-Benzovl-phenoxvVpropoxvT-3-cMo3X)-phenvl}-2-methoxv -propionic 



IS acid 



Chiral 




acid 




Chiral 
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The title compound was prepared as a same maimer in Example 134, but using [4- 
(3-Biomo-propoxy)-phenyl]-phenyl-metfaanon6as material for the coupling 
reaction. 

5 Example 137 



3-f4-r3-fBiphenvl-4-vloxvVprot3oxvl-3,S-dichloro-phenvU-2-metho^^^ 



10 Step A 

3-f3,5-Dichloro-4-livdroxV"phenvlV2-methoxv-'propionic acid ethvl ester 
To a solution of 3-(4-hydroxy-phenyl)"2-methoxy-propionic acid ethyl ester (0,1 13 
g, 0.5 mmol) in CH3CN (3 mL) cooled to 0°C, N-chlorosuccinimide (0.067 g, 0.5 
mmol,) was added in various portions. The mixture was allowed to warm to room 

15 temperature and was stirred for 8 hours. The mixture was concentrated under 

vacuum, and the resulting oil was washed with CCI4 (4 mL). The precipitate which 
formed was filtered, and the filtrate was concentrated to give a mixture of 3-(3- 
chloTO-4-hydroxy-phenyl)-2-meflioxy-propioiiic acid ethyl ester and 3-(3,5- 
Dichloro-4-hydroxy-phenyl)-2-methoxy-propionic acid ethyl ester as a brown oil 

20 which was purified by ultcaviolet-directed HPLC. 

StepB 

3-{4-f3-fBiphenvM-vloxvVpropoxv>3,5-dichloro-phenvl}-2-methoxv- propionic 
acid 

25 The title compound was prepared startmg from compound from Step A and using 
the same procedure as in 0. 



gcid 



O 




Chiral 
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Example 138 

3-l4-r3-<Biphenvl-4-vloxyVpn)poxy]-3-fluoio-pheayI}-2-mefe^ 



A solution of 3-fluoro-4-inethoxy-benzaldehyde (463 mg» 3 mmol), ethylene glycol 
(0.86 mL, IS nunol) and PPTs (75 mg, 0.3 nunol) in toluene (IS mL) was heated at 
10 reflux with aceotropic removal of water for 6 hours. The solvent was evaporated 
and the residue was diluted with methylene chloride (20 mL), washed with water 
(2x10 mL) and dried (MgS04). Concentration produced 2-(3-Fluoro-4-methoxy- 
phenyl)-[l,3>dioxolane as a colorless oil (550 mg, 92%). ^H-NMR (CDCI3, 200.15 



MHz): 6 7.24-7.15 (m, 2H), 6.92 (t, IH, >8.5), 5.71 (s, IH), 4.10-3.98 (m, 4H), 
15 3.86 (s, 3H). 

StepB 

4-ri ■31Dioxolan-2-vl>2-fluoro-phenol 



F 

20 A solution of 2-(3-Fluoro-4-methoxy-phenyl)-[l ,3]-dioxolane (250 mg, 1 .26 mmol) 
and Sodiinn thiomethoxide (106 mgj 1.51 mmol) in dry iSyV^dimefliylfonnamide 
(3.5 mL) was heated at lOO'^C under nitrogen for 4 hours. Then a saturated solution 




StepA 

5 2-f3-Fluoro-4-methoxv-phenvlV|'L3]>dioxolane 
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10 



15 



20 



of anunonium chloride (15 mL) was added and the aqueous layer extracted with 
methylene chloride (4x10 mL). The combined organic layers were dried (Na2S04), 
filtered and concentrated under vacuum. The residue was chromatographed (silica 
gel, hexanes/ethyl acetate 7:3) to produce 4-[l,3]dioxolan-2-yl-2-fluoro-phenol as a 



pale hrown oil (120 mg, 52%). ^H-NMR (CDC13. 200.15 MHz); 8 7.24-7.01 (m, 
2H), 6.88 (t, 1H,,^= 8.4), 6.07 (Sa, IH), 5.71 (s, IH), 4.13-3.95 (m, 4H). 



A solution of IN HCl (1 mL) and 4-[l,3]dioxolan-2-yl-2-fluoro-phenol (250 mg, 
1 .35 mmol) in THF (2 mL) was stirred, at room temperature for 1 hour. The uMxture 
was diluted with water and extracted with methylene chloride (4x10 mL). The 
combined organic layers were dried (Na2S04), filtered and concentrated under 
vacuum. The residue was chromatographed (silica gel, hexanes/ethyl acetate 1:1) to 
produce 3-Fluoro-4-hydroxy-benzaldehyde as a white solid (1 80 mg, 95%). ^H- 
NMR (CDC13, 200.15 MHz): 9.84 (d, IH, J=2.4), 7.68-7.59 (m, 2H), 7.15 (t, IH, 
J=8.5), 6.5 (Sa, IH). 

StepD 

4-[3-fBiphenyl-4-vloxvVpropoxv]-3-fluoro-benzaldehvde 



Potassium tert-butoxide (198 mg, 1.76 mmol) was added, at 0°C, to a Solution of 3- 
Fluoro-4-hydroxy-benzaldehyde (235 mg, 1.68 mmol) in dry N.N- 
dimethylformamide (2 mL). The mixture was stined for 10 mmutes. 4-(3-Bromo- 



gte p C 

3-Fluon)-4-livdroxv-benzaldehvde 





F 
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propoxy)-biphenyl (example 23, Step D) (539 mg, 1 .84 minol) was added and the 
reaction was stirred for 24 hours at room temperature. The mixture was diluted with 
water (1 5 mL) and extracted with ethyl acetate (4x1 5 mL). The combined organic 
layers were dried (Na2S04), filtered, and concentrated under vacuum to produce a 
5 solid which was washed with hexanes to produce 4-[3-(Biphenyl-4-yloxy)- 

propoxy]-3-fluoro-ben2aldehyde as a pale brown solid (490 mg, 83%). ^H-NMR 
(CDC13, 200.15 MHz): 5 9,83 (d, lH,/=2.2), 7.64-7.23 (m, 9H), 7.09 (t, IH, /=8.2), 
6.96 (d, 2H, J=8.8), 4.32 (t, 2H, /=5.9), 4.21 (t, 2H, J=5.9), 2.35 (qn, 2H, 7=5.9). 

10 StepE 

3-l4-r3-fBiphenvM-vloxvVpropoxv]-3-fluoro-phenvU-3-hidioxv-2-methoxy- 
propionic acid methvl ester 




To a solution of sodium bis(trimethylsilyl)amide IN (0.71 mL, 0.71 mniol)in dry 
15 THF (5 mL), was added dropwise mefliyl methoxyacetate (57 pL, 0.57 mmol) at - 
78*^0. The solution was stirred for 1 hour. 4-[3-(Biphenyl-4-yloxy)-propoxy]-3- 
fluoro-benzaldehyde (220 mg, 0.626 mmol) was added and the mixture warmed to 
O^^C and stured for 3 additional hours. The mixture was quenched with IN HCl (2 
mL), diluted with water (20 mL) and extracted with dichloromethane (4X15 mL). 
20 The combined organic layers were dried (Na2S04), filtered and concentrated under 
vacuum. The residue was chromatographed (silica gel, hexanes/ethyl acetate 7:3) to 
produce 3« {4-[3-(Biphenyl-4-yloxy)-propoxy]-3«fluoro-phenyl} -3-hidroxy-2- 
methoxy-propionic acid methyl ester as a colourless oil (62 mg, 24%). ^H-NMR 
(CDC13, 200.15 MHz): 5 7.55-7.25 (m, 8H), 7.15-6.89 (m, 5H), 4.91-4,79 (m, IH), 
25 4.24^.18 (m, 4H), 3.92 and 3.81 (2d, IH, 7=5.86 and 5.48), 3.67 and 3.64 (2s, 3H), 
3.40 and 3.36 (2s, 3H), 3.01 and 2.94 (2d, IH, 7=5.12 and 5.12), 2.29 (qn, 2H, 
7=5.9). 
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SteoF 

34443-n3iphenvl-4-vloxv VmoDOxv1-3-fluoro-phenvl>-2-me1faQ^^^ 
methyl ester 



Trifluoroacetic anhydride (0.056 mL, 0.395 mmol) and pyridine (0,048 mL, 18.9 
mmol) were added to a solution of 3-{4-[3-(Biphenyl-4-yloxy)-propoxy]-3-fluoro- 
phenyl}-3-hidroxy-2-methoxy"propionic acid methyl ester (90 mg, 0.197 mmol) in 
methylene chloride (2 mL) at OX. The mixtmre was stirred for 4 hours at room 
temperature and quenched with IN HCl (10 mL). The layers were separated and the 
aqueous extracted with methylene chloride (3 x 20 mL). The combined organic 
layers were evaporated and the residue dissolved in ethyl acetate (50 mL). 10% 
palladium on carbon (90 mg) was added to the solution and mixture was stirred 
under hydrogen pressure (5 atm) for 16 hours, filtered through a pad of celite and 
concentrated under vacuum. The residue was chromatographed (silica gel, 
hexanes/ethyl acetate 4:1) to produce 3-{4-[3-(BiphenyM-yloxy)-propoxy]-3" 
fluoro-phenyl}-2-methoxy-propionic acid methyl ester as a colorless oil (40 mg, 
46%). 'H-NMR (CDC13, 200.15 MHz): 5 7.58-7.49 (m, 4H), 7.46-7.37 (m, 2H), 
7.34-7.24 (m, IH), 7.01-6.90 (m, 5H), 4.22 (t, 4H, J-5.9), 3.93 (dd, IH, 7=7.3, 5.3), 
3.73 (s, 3H), 3.37 (s, 3H), 2.97-2.92 (m, 2H), 2.31 (qn, 2H, J^5.9). 

StepG 

3j: {4-r3-(Biphenvl-4-vloxvVpropoxv1-3-fluoro-phenvU-2-methoxv-nropiomc acid 
The title compound was prepared ttom 3-{4-[3-(Biphenyl-4-yloxy)-propoxy]"3- 
fluoro-phenyl}-2-methoxy-propionic acid methyl ester following the Standard 
Procedure E: white solid (38mg, 98%). ^H-NMR (CDC13, 200.15 MHz): 5 7.58-7.49 
(m, 4H), 7.46-7.37 (m, 2H), 7.34-7.24 (m,lH), 7.01-6.90 (m, 5H), 4.23 (t, 2H. 
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J=5.9), 4.22 (t, 2H. /=5.9), 3.97 (dd, IH, /=7.4, 4.4), 3,4 (s, 3H), 3.12-2.89 (m, 2H), 
2.31(qn,2H,J-5.9). 

Example 139 

5 3-(4434Biphenvl-4-vloxvVproi30Xv1-3--trifluoromethvl- i)hen^^^ 
prppiiomc acjd 




Step A 

10 3-Bromo-4-hvdrDxv-ben2aldehvde 




A solution of bromine (0.88 mL, 17.18 mmol) in chloroform (20 mL) was added 
diopwise at room temperature to a solution of 4-hydroxybenzaldehyde (2 g, 1 6.36 
mmol) in chloroform (40 mL) and the mixture was stirred for 0.5 hour at room 
temperature and 1 more hour at 40'C. A saturated solution of NaHCOs (30 mL) was 
added and the organic layer separated. The aqueous layer was extracted with 
methylene chloride (3 x 20 mL). Thee combined organic layers were dried 
(Na2S04), filtered and concentrated under vacuum. The residue was 
chiomatographed (silica gel, methylene chloride-mefhanol 98:2) to affored 3- 
Bromo-4-hydroxy-benzaldehyde as a white solid (1.1 g, 34%). ^H-NMR (CDCI3, 
200.15 MHz): 9.80 (s, IH), 8.02 (d, IH, /=1.8), 7.75 (dd, IH, J=8.4, 1.8), 7.12 (d, 
1H,J^8.4), 6.19 (s, IH). 



15 



20 



25 



StepB 

4-Benzvloxv-3-brQmo-benzaldehvde 
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Br 



3-BTOino-4-hydroxy-benzaldehyde (1.9 g, 9.45 mmol) was added slowly, at 0°C, to a 
suspension of NaH 95% (290 mg, 1 1 .34 mmol) in dry iV^-dimethylfoimamide (45 
mL). The mixture was stirred for 0.5 hours. Benzyl chloride (1 .3 mL, 1 1 .34 mmol) 

5 was added and the reaction stirred at room temperature overoight. lNHCl(40mL) 
was added and the layers separated. The aqueous layer was extracted with diethyl 
ether (5x50 mL) and the combined organic layers were dried (Na2S04), filtered, and 
concentrated under vacuum. The residue was chromatographed (silica gel, 
hexanes/ethyl acetate 9:1) to produce 4-Benzyloxy-3-bromo-benzaIdehyde as a 

10 white solid (2.47 g, 90%). ^H-NMR (CDC13, 200.15 MHz): 5 9.82 (s, IH), 8.09 (d, 
IH, y-1.8), 7.76 (dd, IH, J=8.4, 1.8), 7.47-7.32 (m, 5H), 7.02 (d, IH, 7-8.4), 5.24 
(s,2H). 

StepC 

15 4-Ben2vloxv-3-trifluoromethvl'benzaIdehyde 




Melhyl 2,2-difluoro-2-(fluorosulfonyl)-acetate (1.25 mL, 9.78 mmol) was added to a 
suspension of dry Cul (745 mg, 3.91 mmol) and 4-Benzyloxy-3-bromo- 
benzaldehyde (570 mg, 1 .96 mmol) in dry i\yV-dimethylfonnainide (10 mL). The 

20 mixture was stirred under nitrogen at 120°C for 6 hours in a sealed tube. The 

reaction mixture was cooled to room temperature and diluted with water (20 mL). 
The aqueous layer was extracted with diethyl ether (4x20 mL) and the combined 
organic layers were dried (Na2S04), filtered and concentrated under vacuum. The 
^ residue was chromatographed (silica gel, hexanes/ethyl acetate 9: 1) to produce 4- 

25 Benzyloxy-3-trifluoromethyl-benzaldehyde as a white soUd (120 mg, 22%). ^H- 
NMR (CDC13, 200.15 MHz): 5 9.88 (s, IH), 8.11 (d, IH, /=1.8), 7.98 (dd, IH, 
/=8.6, 1.8), 7.44-7.31 (m, 5H), 7.14 (d, lH,/=8.6), 5.27 (s, 2H). 
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StepD 

3-f4-hv(faoxv-3-trifluQr ometfavl-phenvlV2"methoxv-acrvlic acidmethvl estftr 




F3C 9 0-CH3 
CH3 

5 To a solution of sodium bis(trimethylsilyl)amide IN (0.8 mL, 0.8 mmol)in THF (4 
mL), was added dropwise methyl methoxyacetate (0.066 mL, 0.66 mmol) at -TS'^C. 
After allowing the mixture to stir for 1 hour, 4-Ben2yloxy-3-trifluoromethyl- 
benzaldehyde (1 85 mL, 0.66 mmol) was added dropwise. When the addition was 
finished the mixture was warmed to room temperature and stirred for 3 additional 

10 hours. Trifluoroacetic anhydride (0.28 mL, 1 .98 mmol) was added and the mixture 
was stirred at room temperature for 4 hours. The solvent was evaporated and the 
residue dissolved in ethyl acetate (50 mL). 10% palladium on carbon (200 mg) was 
added to the solution and the mixture stirred under hydrogen pressure (5 atm) for 16 
hours, filtered through a pad of celite and concentrated under vacuum. The residue 

15 was chromatographed (silica gel, hexanes/ethyl acetate 4: 1) to produce 3-(4- 

hydroxy-3-trifluoromethyl-phenyl)-2-methoxy-acrylic acid methyl ester as a white 
solid (72 mg, 40%). ^H^NMR ((CD3)2CO, 200.15 MHz): 5 9.65 (b, IH), 8.02 (d, IH, 
>1.8), 7.87 (dd, IH, /=8,4, L8), 7.08 (d, lH,/=8.4), 6.90 (s, IH), 3.77 (s, 3H), 3.75 
(s,3H). 

20 

StepE 

3-{4-r3-n3iphenvl-4-vloxvVpropoxv]-3-trifluoromethvl-phenvn-2-methoxv-acrylic 
acid methyl este^ 
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Potassiim tert-butoxide (15 mg, 0.13 mmol) was added at 0°C to a solution of 3-(4- 
hydroxy-3-trifIuoromethyl-phenyl)-2--methoxy-aciylic acid methyl ester (35 mg, 
0. 126 mmol) in dry i^JV-dimethylfonnamide (0.6 mL). The mijcture was stirred for 
0.5 hours and 4-(3-Bromo-propo3cy)-biphenyl (example 23, Step D) (45 mg, 0.15 
5 mmol) was added. The reaction was stirred for 6 hours at room temperature and 
quenched with a saturated solution of ammonium chloride (10 mL). The aqueous 
layer was separated and extracted with methylene chloride (5x10 mL). The 
combined organic layers were dried (Na2S04), filtered and concentrated under 
vacuum. The residue was chromatographed (silica gel, hexanes/ethyl acetate 8:2) to 
10 produce 3-{4-[3-(biphenyM-yloxy)-propoxy]-3-trifluoromethyl-phenyl}-2- 
methoxy-acrylic acid methyl ester as a colorless oil (35 mg, 57%). ^H-NMR 
(CDC13, 200.15 MHz): 5 8.00 (d, 1H,7=1.6), 7.89 (dd, lH,y=8.6, 1.6), 7.46-7.26 
(m, 7H), 7.05-6.93 (m, 4H), 4.33-4.20 (m, 4H), 3.86 (s, 3H), 3.79 (s, 3H). 2.33 (qn, 
2H, 7=5.9). 

15 

StepF 

3-(4-r3-fbiT)henvl-4-vloxvVpropoxvl-3-trifluoromethvl-phenvn-2-methoxv-acrylic 
acid 



20 The title compound was prepared 3- {4-[3-(biphenyl-4-yloxy)-propoxy]-3- 

trifluoromethyl-phenyl}-2-methoxy-acrylic acid methyl ester (35 mg, 0.072 mmol) 
following the Standard Procedure E: white solid (31mg, 92%). ^H-NMR (CDC13, 
200.15 MHz): 5 8.02 (d, IH, 7=1.8), 7.88 (dd, IH, 7=8.6, 1.8), 7.57-7.28 (m, 7H), 
7.08-6.96 (m, 4H), 4.35-4.21 (m, 4H), 3.81 (s, 3H), 2.34 (qn, 2H, 7=5.8). 



3-f4-r3-^fohenvl-4-vloxvVproDoxvl-3-tiifluoromethoxv-phenvl^2-^^ 
propionic acid 




25 
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The title compound was prepared as follows: A mixture of 3-{4-[3-<biplienyl-4- 
yIoxy)-propoxy]-3-trifluoromethyl-phenyl}-2-methoxy-aciylic (20 mg, 0.041 mmol) 
and magnesium (20 mg, 0.82 mmol) in methanol (1 mL) was stirred at room 
temperature for 80 hours. The reaction mixture was quenched with IN HCI (10 

5 mL). The aqueous layer was extracted with methylene chloride (5x1 0 mL). The 
combined organic layers were dried (MgS04), filtered and concentrated under 
vacuum to give 3-{4-[3-(biphenyl-4-yloxy)-propoxy]-3-trifluoromethoxy-phenyl}- 
2.mefhoxy-pTopionic acid as a white solid (7 mg, 35%). ^H-NMR (CDC13, 200.15 
MHz): 5 7.57-7.32 (m, 9H), 7.00-6.95 (m, 3H), 4.27-4.19 (m, 4H), 3.97 (dd, IH, 

10 7=7.3, 4.3), 3.41 (s, 3H), 3.16-2.93 (m, 2H), 2.31 (qn, 2H, /«5.8). 

Example 140 

f2SV3-l6-f3-rBiph envl-4-vloxvVpropoxvH'-meflioxv-biphenvl>3-vll-2-methoxv- 
propionic acid 




15 OMe 

Step A 

f4"Hvdroxv-3-iQ dide-V2-meflioxv dihidrng tinaTTiip. amM 

I 

(4-Hydroxy)-2-methoxy dihydrocinnamic acid (1 g, 4.4 mmol) was dissolved in 30 
20 mL of CH3CN and cooled to -20"C. NIS was added (0.99 g, 4.43 mmol) and the 
mixture was stirred for 8 hours. The solvent was evaporated undCT vacuum and the 
cmde oil was washed with CCI4 with formation of a white solid. The solid was 
removed by filtration, and the filtrate was concentrated and purified by column 
chromatography (silica gel, dichloromefliane/MeOH 0.5%) Yellow oil (924 mg, 
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60%). ^H-NMR (200.15 MHz, CDCI3): 5 7.49 (d, IH, 7=2), 7.04 (dd, IH, J=2, 8.2), 
6.80 (d, IH, /=8.2), 6.03 (bs, IH), 4.17 (q, 2H, /=7.2), 3.88 (dd,lH, J^5.6. 7), 3.33 
(s, 3H), 2.88 (dd, 2H,/=2.4, 5.0), 1.21 (t, 3H,>7.2) 

5 StepB 

aSV3-(6-Hvdroxv>4'>methoxv-biDhenvl-3-vlV2- me1faoxv>propiom^ 




A solution of (2S)(4-Hydroxy-3-iodide-)-2-methoxy dihidiociimamic acid (197 mg, 
0.56 mmol), 4-inethoxyphenyl boronic acid (170.7 mg, 1.12 mmol) and 

10 tetrakis(triphenylphosphine)-palladiimi (0) (8.7 mg, 0.5 mmol) in 1 1 mL of a 

mixture 20:1 toluene/efhanol together with 2 mL of a 2N NazCOa was heated to 120° 
for 16 hours under nitrogen atmosphere. The reaction mixture was cooled to room 
temperature and dilute with ethyl acetate (20 mL). It was washed with H2O (3 x 
5mL) and brine (3x5 mL). The combined oiganic layers were dried ^gS04), 

15 filtered and concentrated under vacuimi. The resultant crude was purified by 
. column chromatography (silica gel, hexanes/ethyl acetate 8:2), Colorless oil (123 
mg, 67%). ^H-NMR (200,15 MHz, CDCI3): 5 7.39 (dd, 2H, 7=2.1, 6.4), 7.08-7.03 
(m, 2H), 6.97 (dd, 2H, J-2.1, 6.7), 6.85 (dd, IH, J=1.3, 7.5), 5.60 (s, IH), 4.17 (q, 
2H, J^7.0), 3.95 (dd, IH, 7=5.9, 6.4), 3.82 (s, 3H), 3.35 (s, 3H), 2.97 (d, 2H, J=6.4), 

20 1.22(t,3H,y-7.2) 

StepC 

(2S)-3-{6-r3>(^iphenvl-4-vloxvVniopoxvl-4'-metfaoxv-biphen Yl-3-vn-2-me&o^^ 
propionic acid ethvl ester 
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'CH3 



o CH3 



'3 



3-{6-[3-(Biphenyl-4-yloxy)-propoxy]-4'-methoxy-biphenyl-3-yl}-2-methoxy- 
propionic acid ethyl ester was prepared following the Standard Procedure B (THF). 
The residue was purified by chromatography (silica gel, hexanes/efhyl acetate 8:2). 



5 White solid (13 mg, 17%). ^H-NMR (200.15 MHz, CDCI3): 5 7.57 (m, lOH), 7.14 
(dd, 2H, J=2.1, 7.8), 6.94-6.87 (m, 4H), 4.24-4.04 (m, 6H), 3.94 (dd,lH, /=5.9, 6.9), 
3.81 (s, 3H), 3.36 (s, 3H), 2.99 (d, 2H, J=6.9), 2.18 (qn, 2H, /-5.9), 1.22 (t, 3H, 



10 StepD 

f2SV3- 6-r3-(Biphenvl-4-vloxvVproDOxv1-4'-methoxv-biphenvl-3-vn-2-methoxv- 
propionic acid 

The title conapound was prepared following the pioceduie described in example 25 
(Step C). ^H-NMR (200.15 MHz, CDCI3): 6 7.57-6.87 (m, 16 H), 4.15 (t, 2H, 
15 /=6.1), 4.07 (t, 2H, J=6.1), 4.01 (dd, IH, J=7.2, 4.5), 3.80 (s, 3H), 3.41 (s, 3H), 3.13 
(dd, IH, /=4.5, 14.4), 2.99 (dd, IH, 7-7.1, 14.4), 2.21 (qn, 2H, /=5.9). 

Example 141 

3-l6-['3-fBiphenvl-4-v]oxvVpropoxvM-fluoro-bipbenvl-3"Vl>-2-methoxv-propioiiic 



J=7.2). 



20 



acid 



O 




O. 



CH. 



OH 



'3 
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The title compound was prepared as in Example 140, with 4-fluorophenyI boronic 
acid. ^H-NMR (200.15 MHz, CDCI3): 5 7.57-6.87 (m, 16 H), 415 (t, 2H, 7=5.9), 
4.04 (t, 2H, 7=5.9), 4.02 (dd, IH, 7=7.2, 4.5), 3.41 (s, 3H), 3.13 (dd, IH, 7=4.5. 
14.2), 3.00 (dd, IH, 7=7.5, 14.2), 2.17 (qn, 2H, 7=5.9). 

5 

Example 142 

3-l6-r3-(BiDhenvl-4-vloxvVpropoxv1-[Lr:4^l"]terphenyl-3-vn-2-metho3^^ 
propionic acid 




10 The title compound was prepared as in Example 140, with 4-phenylphenyl boronic 
acid. 

Example 143 

346-r3-(3iphenvl-4--vloxvVpropoxv1>2*-methoxv-biphenvl-3-vn-2-methoxv-- 
15 propionic acid 




Chlral '^ij,^ 

The title compound was prepared as in Example 140, with 2-methoxyphenyl boronic 
acid. 



20 
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Exanq)le 144 

2-Methoxv-3^(6-^3-f4-phenoxv-pheDoxvVpropoxvV[lJ':4^1"]te^phen^ 
propionic acid 




5 The title compound was prepared as in Example 140, with 4-dq>lienyl boronic acid. 
Example 145 

3^{4-r3-(4-BeiizoYl-phenoxvVT3ropoxv>3->stml>phenvn-2-me1ho 




10 He tide compomid was prepared as in Example 140, with trans-2-phenylvinyl 
boromc acid 



Example 146 

3-f4-(3-r4-fflvdroxv-phenvl-metiivlVphenoxv1-pTOpoxv^3-phe pe&^^^ 
15 methoxy-pyQpjjoftic acid 



wo 02/100813 



PCT/US02/16950 



-216- 




A solution of 3-{4-[3-(4-Benzoyl-phenoxy)-piopoxy]-3-slyryl-pheiiyl} 
propionic acid ethyl ester from Example 145, was dissolved in ethanol and treated 
widi H2 under balloon pressure. Filtered through a pad of celite and concentrated to 
5 dryness. The compound thus obtained was treated under standard hydrolysis 
procedure C to give the title compound. 



Example 147 

3-l4-r3-f4-Benzv l-phenoxvVpropoxvV3-phenethvl-phenvl}-2-methoxv-propionic 
10 acid 




The title compound was obtained as a secondary product of the reduction of 3-{4-[3- 
(4-B0Dax)yl-phenoxy)-propoxy]-3-styryl-phenyl}-2-metho3sy-prop^^ acid ethyl 
ester (from Example 145) as in Example 146, and was hydiolyzed under the 
15 standard hydrolysis procedure C to afford flie product. 

Example 148 

r2SV3-l3'-Allvl-4-f3-f4-pheD oxv-phenoxyVpropoxv]->phenvl>-2-methoxv-propiQ 
acid 
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Chiral 




OH 



10 



15 



Step A 

(2S)-3-(3-Allyl-4-hydroxy-plienyl)-2-me1iioxy-propionic acid ethyl ester 



To a solution of 3-(4-hydroxy-phenyl)-2-methoxy-propiomc acid ethyl ester (1 eq) 
in acetone, K2CO3 (2 eq) and allyl bromide (1.2 eq) were added and the mixture 
reaction was stirred at SS^C over night. Quenched with water and extracted with 
ethyl acetate. The organic layer was dried (MgS04) and concentrated to give 3-(4- 
allyloxy-phenyl)-2-methoxy-propionic acid ethyl ester. This crade product was 
dissolved in Me2NPh and heated to reflux for 6 hours and then stirred at room 
temperature over 3 days. Refluxed again for 8 hours and flien poured into and ice- 
cold HCl IM solution, extracted with ethyl acetate and washed with water. Dried 
and concentrated to give a crude product which was purified by chromatography to 
give the title product. 

StepB 

f 2S V3- l3- Allvl-4-[3-f4-phenoxv-phenoxvVpropoxvl-phenvU -2-methoxv-propiomc 
acid ethvl ester 





CH2 
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(2S)-3-(3-Allyl-4-hydroxy-phenyl)-2-inethoxy-propiomc acid ethyl ester from Step 
A was allowed to react with 4-(3-bromopropoxy)-l-phenoxybenzene under the 
. Standard Procedure I to give the title compound. , ' 

5 StepC 

aSV3'D"Allvl-4-r3-f4-phenoxv-phenoxvVprQpoxv1-phenvn-2.-met hox^^^ 
acid 

(2S)-3-{3-Allyl-4-[3-(4-phenoxy-phenoxy)-propoxy]-phenyl}-2-methoxy-propionic 
10 acid ethyl ester from Step B was hydrolyzed under the standard hydrolysis 
procedure C to afford the product. 

Example 149 

(2S)-2-Methoxv-3»{4>[3-f4-phenoxv-phenoxv^-propoxv]-3-propvl-phenyl}- 
15 propionic acid ' 




Chiral CH3 



A solution of (2S)-3-{3-AlIyl-4-[3-(4-phenoxy-phenoxy)-propoxy]-phenyI}-2- 
methoxy-propionic acid ethyl ester, from Example 148, Step B, was dissolved in 
ettianol and treated with H2 under balloon pressure. Filtered through a pad of celite 
.20 and concentrated to dryness. The compound flius obtained was treated under 
standard hydrolysis procedure C to give flie title compound. 

Example 150 

3- ■f4»r3-ffiiphenvl-4"VloxvVpropoxy]-2-methvl"phenvU ■2-methoxv-acrvlic acid 
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StepA 

4-Triisopropvlsilanvloxv-benzaldehvde 




5 4-hydroxybenzaldelryde (3 g, 24.57 mmol), triisopropylsilyl cMoride (5.52 mL, 



25.79 mmol) and imidazol (2g, 29.48 mmol) were dissolved in 60 mL of DMF and 
the solution stirred at room temperature ovemigjit Water (120 mL) was added to 
tibie solution and the mixture extracted with diethyl ether (3 x 50 mL). Hie combined 
extracts were washed with water (5 x 30 mL), saturated ammonium chloride (2 x 30 
10 mL) and brine (20 mL) and dried (MgS04). Concentration produced an oil that was 
purified by chromatography (silica gel, hexanes/Ethyl acetate 20:1, Rf 0.4) (75 %). 
^H-NMR (CDCI3, 200.15 MHz): 9.85 (s, IH), 7.75 (d, 2H, /=8.8), 6.95 (d, 2H, 
^8.4), 1.31-L20 (m, 3H), 1.10 (s, 18H). 

15 Steps 

2-Metfavl-4-triisopii opvlsilanvloxv->benzaldehvde 



To a solution of trimethylethylenediamine (0.45 mL, 3.48 mmol) m TBDF (9 mL) at - 
20°C was added Butyllithium 1 .6M m hexanes (2.1 1 mL, 3.38 mmol). The solution 
20 was stirred at -20®C for 1 5 min. A solution of 4-Triisopropylsilanyloxy- 

benzaldehyde (0.922 g, 3.3 1 mmol) was added diopwise and the solution stirred for 



dropwise and the solution kept in the freezer at -20'*C for 26 hours. The solution 
was cooled to -40**C and methyl iodide (3.71 mL^ 59.60 mmol) was added. The 
25 solution was allowed to reach room temperature and further stirred 30 mill. The 




15 min at-20*K:. Butyllithium L6M in hexanes (6.21 ml, 9.93 mmol) was added 
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reaction was quenched with saturaded ammonium chloride (20 mL) and extracted 
with ethyl acetate (3 x 30 mL). The combined extracts were dried (MgS04), 
concentrated under vacuum and purified by column chromatography (silica gel, 
hexanes/Efeyl acetate 20:1, Rf 0.085) (49%). ^H-NMR (CDCI3, 200.15 MHz): 8 10.1 
5 (s, IH), 7.69 (d, IH, 7=8.3), 6.80 (dd, 1H^=8,6, 2.4), 6.72 (s, IH), .61 (s, 3H), 1.33- 
1.19 (m,3H), 1.12 (s,18H). 

StepC 

3-M-f3-(BiphenyM-vloxvVpropoxv]-2-mefhvl-phenvl}-2-methoxv-acrvlicacid 
10 methyl ester 




Methyl 2-methoxyacetate (0.450 mL, 4.53 mmol) was added to a solution of 
NaHDMS (4.74 mmol) in 40 mL of THF cooled to -78°C. The mixture was stirred 
at -78**C for 30 min and then a solution of 2-Methyl-4-triisopropylsilanyloxy- . 

15 benzaldehyde (1 .26 g, 4.3 mmol) in 20 mL of THF was added dropwise. The 
solution was allowed to warm to O^'C and stirred for 2.5 hours. The mixture was 
quenched with HCI IN (50 mL) at 0°C, extracted with dichloromethane (3 x 40 mL), 
dried (MgS04) and concentrated under vacuum. The residue was dissolved in 
dichlorometane (50 mL) and cooled to O^C. To the solution was added 

20 trifluoroacetic anhidride (0.82 mL, 5.84 mmol), N,N-dimethylaminopyridine (0.025 
g, 0.21 mmol), and pyridine (0.379 mL, 4.59 mmol). And stirred at room 
temperature for 4 hours. Thevolatiles w^eluninated under vacuum and the 
residue dissolved in 100 mL of ethyl acetate. Palladium 10% on activated carbon 
(0.9 g) was added and the mixture hydrogenated at room temperature (5 Atm H2) for 

25 14 hours. The solution was filtered through a pad of celite and concentrated under 
vacuum. The residue was purified by column chromatography (silica gel, 
hexanes/Ethyl acetate 3:1) the fi-actions with Rf 0.08 were collected and 
concentrated under vacuum (0.249 g containing 3-(4-Hydroxy-2-methyI-phenyl)-2- 
methoxy-acrylic acid c.a. 85% pure by NMR). The residue was added to a solution 



wo 02/100813 



PCTAJS02/16950 



-221- 



, of 4-(3-Brpmo-propoxy)-bipheiiyl (example 23, Step D) (0.359 g, 1.23 iiunol), 

sodium iodide (0.05 g) and potassium tert-butoxide (126 mg, 1 .12 mmol) in 5 mL of 
dimethylformamide. The solution was stirred at room temperature 24 hours, diluted 
with water and extracted with diethylether (3 x 30 mL). The combined organic 
5 layers were washed with water (5 x 30 ml), dried (MgS04) and concentrated under 
vacuum. The residue was purified by column chromatography (silica gel, 
hexanerelbyl acetate 6:1, Rf 0.22). (0.18 mg, 10%). ^H-NMR (CDCI3, 200.15 MHz): 
5 7.98 (d, IH, J-8.6), 7.57-7.25 (m, 7H), 7.16 (s, IH); 6.98 (dd, J=6.7, 2.1), 6.80- 
6.76 (m, 2H), 4.20 (t, 4H, J-5.9), 3.85 (s, 3H), 3.69 (s, 3H), 2.36 (s, 3H), 2.29 (t, 2H. 
10 J=6.2). 

StepD 

3--(4-r3-n3iphenv M-vloxvVpror)oxv1.-2-methvl-phenvU-2--methoxy->acrvlicacid 
The title compound was prepared from 3- {4-[3-(Biphenyl-4-yloxy)-propoxy]-2- 
15 mefliyl-phenyl}-2-meaioxy-aciylic acid methyl ester following the general 

procedure B. 'H-NMR (CDCI3, 200.15 MHz): 7.97 (d, IH, J=8.4), 7.55-7.47 (m, 
4H), 7.43-7.27 (m, 4H), 6.96 (dd, 2H, J=6.6, 2.2), 6.79-6.75 (m, 2H), 4.19 (t, 4H, 
J=6.2), 3.69 (s, 3H), 2.35 (s, 3H), 2.27 (t, 2H, J=6.2). 

20 Example 151 

3-{4-[3-(Biphenyl-4-yloxy)-propoxy]-2-methyl-phenyl}-2-mefhoxy-propionic acid 




Step A 

25 3-{4-[3-(Bq)henyl-4-yloxy)-propoxy]-2-me%l-pheiiyl}-2-me&oxy-prop^ acid 
melhyl ester 
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Magnesium turnings (0.101 g, 4.17 mmol) was added to a solution of 3-{4-[3- 
(Biphenyl-4-yloxy)-pn)poxy]-2-methyUphehyl}-2-meth^ acid methyl 

5 ester (Example 37, Step C) (0.09 g, 0.21 nmiol) in methanol (2 mL) and diethyl 
ether (2 mL). The mixture was stirred at room temperature overnight and then 
quenched with HCl 3N until pH 7. A saturated solution of ammonium chloride (10 
mL) was added and the mixture extracted with efhyl ether (3 x 10 mL). The 
combined extracts were dried (MgS04) and concentrated under vacuum. The 

ID residue was purified by column chromatography (Silica Gel, hexanes/Ethyl acetate 
4.5:1, Rf 0.31) (48%). *H-NMR (CDCI3, 200.15 MHz): 7.57-7.29 (m, 7H), 7.07 (d, 
IH, J=8.1); 6.98 (dd, 2H, J=6.7, 2.1), 6.73 (s, IH); 6.71 (d, IH, J=l 1.8); 4.18 (dt, 
4H, J=9.7, 6.2), 3.91 (dd, IH, J=7.3, 6.2), 3.72 (s, 3H), 3.32 (s, 3H), 2.97 (d, 2H, 
J=6.4), 2.31 (s, 3H); 2.27 (t, 2H, J=6.2). 

15 

StepB 

3-l4>f3-(1Biphen vM-vloxvVpropoxv1-2-methvl-9hmvl}-2-metfaoxv-pmpionic acid 

The title compound was prepared j&om 3-{4-[3-^iphenyl-4-yloxy)-propoxy]-2- 
20 methyl-phenyl} -2-methoxy-propionic acid methyl ester following the geneml 

procedure B. (71%). ^H-^fMR (CDCI3, 200.15 MHz): 5 7.55-7.27 (m, 7H); 7.09 (d, 
IH, ^8.1); 6.96 (d, 2H, J=9.2); 6.71-6.67 (m, 2H); 4.15 (dt, 4H, ^9.1, 6.2); 3.92 
(dd, IH, >^8.4, 4.4); 3.3 1 (s, 3H); 3.08 (dd, IH, J^14.6, 4.4); 2.93 (dd, IH, /«14.3, 
8.4); 2.30 (s, 3H); 2.25 (qn, 2H, /=6.2), 

25 

Example 152 

3-f3-r3-fBiphenv l-4-vloxvVpropoxy]-phenvU-2-methoxv-pTopionicacid 
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10 



Step A 

3-f3-Beiizvloxv-phenvlV3"hvdroxv-2-methoxv-propionic acidmethvl ester 




To a solution of NaHMDS (L 1 eq) in diy THF at -78®C a mixture of 3-ben2yloxy- 
benzaldehyde (1 eq) and methoxy-acetic acid meflqrl ester (1.25 eq) in THF were 
added dropwise and the mixture reaction at this temperature over 1 .5 hours. Then 
tiie reaction was quenched with HCI 3N and allowed to rise room temperature. 
Washed with brine and extracted with eiher. The organic layer was dried and 
concentrated to dryness to give after chromatography in silicagel the tide product. 



15 



20 



StepB 

3-f3-Benzvloxv-phenvlV2-methoxv-acrvlic acid methvl ester 

Q 




A mixture of 3-(3-Ben2yloxy-phenyl)-3-hydroxy-2-mefhoxy-propiomc acid methyl 
ester (1 eq), mesylchloride (1 eq) triefhylamine (4 eq) and a catalytic amount of 
DMAP (0.1 eq) in dichloromethane was stirred at room tempemture overnight. The 
reaction mixture was diluted with ether and washed with HCI IN. Dried and 
concentrated in vacuo to give a residue which was chromatographed in silicagel to 
yield the title compound. 
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StepC 

3-f3-Benzvloxv-T)henvlV2-methoxv-Drop ionic acid methvl ester 




Compoiuid from Step B was dissolved in methanol and treated with magnesiuin. 
5 The flask was placed in an ice bath for 5 min and then the reaction mixture was 
stirred at room temperature for 4 hours. Washed with HCl 3N and extracted with 
ether. Dry and concentrated to dryness to get the title compound. 

StepP 

10 3-(3-Hvdroxv-phenvlV2-methoxv-propiomc acid methvl ester 




A solution of 3-(3-Benzyloxy-phenyl)-2-mefhoxy-propionic acid methyl ester in 
methanol was treated with a catalytic amount of C-Pd (0. 1 eq) and then H2 was 
bubbled throu^ the mixture and stirred overnight The mixture reaction was 
15 concentrated and reconstituted in ethyl acetate, filtered through a pad of celite and 
concentrated in vacuo to give the title compound 

StepE 

3-l3-r3-fBiphenvl-4-vloxv VpropoxvVphenvU-2-methoxv-propionicacid 

20 

A mixture of 3-(3-Hydroxy-phenyl)-2-methoxy-propionic acid methyl ester (1 eq) 
from Step D, Cesium Carbonate (3 eq) an<i 4-(3-bromopiopoxy)biphenyl (1 eq) in 
DMF and in a 10 mL tube was shaked in an orbital agitator over a weekend. The 
mixture was filtered through a hydrofobic sfyringer and evaporated in a speed-vac 
25 apparatus. Then diluted with NaOH IN-Efhanol and stirred overnight Then HQ 
3N was added and the reaction mixture was concentrated to remove the efhanol in 
vacuo, reconstituted in dichloromethane and filtered through a hydrofobic syringe. 
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The organic layer was evaporated to give the title compound. MS (ES) for C25H26O5 
[M+NH^f : 424.2, [M+Na]"": 429.2. ^H-NMR (CDCI3, 200.15 MHz): 7.57-7.17 (m, 
9H), 6.98 (dd, 2H, J=6.7, 1.9), 6.84-6.81 (m, 3H), 4.19 (dd, 4H, J=14.0, 6.4), 4.03 
(dd, IH, J=7,3, 4.3), 3.40 (s, 3H), 3.13 (dd, IH, J-14.2, 4.6), 2.98 (dd, IH, J=14.0, 
5 7.5), 2.28 (qui, 2H, J=5.9)ppm. 

Example 153 

'2-Methoxv-3- {3-f 3-f4-phenoxv-phenoxy)-propoxvl-phenvl}-propioiuc acid 




10 The title compound was prepared firom 3-(3-Hydroxy--phenyl)-2-methoxy-propionic 
acid methyl ester from Example 1 52, Step D with 4-(3-bromopropoxy)l- 
. phenoxybenzene in a manner analogous as in Example 152, Step E. MS (ES) for 
C25H26O6 [M+NHj]"": 440.2, [M+Na]"": 445.2. *H-NMR (CDCI3, 200.15 MHz): 
7.33-7.17 (m, 3H), 7.07-6.78 (m, lOH), 4.15 (dt, 4H, J=1.9, 6.2), 4.03 (dd, IH, 

15 J=7.3, 4.3), 3.40 (s,3H), 3.13 (dd, IH, J=14.2, 4.6), 2.98 (dd, IH, J=14.0, 7.5), 2.25 
(qui, 2H, J=5.9)ppm. 

Example 154 

3-l3-[3-(4-Ben20vl-phenoxvVpropoxv]-phenvl)-2-methoxv-propionicacid 




The title compound was prepared from 3-(3-Hydroxy-phenyl)-2-methoxy-propionic 
acid methyl ester from Example 152, Step D with [4-(3-Bromo-propoxy)-phenyl]- 
phenyl-methanone in a maimer analogous as in Example 152, Step £. MS (ES) for 
C26H26O6 [M+H]^: 435.2, [M+Naf :457.2. IH-NMR (CDC13, 200.15 MHz): 7.83- 
25 7.72 (m, 4H), 7.56-7.42 (m, 3H), 7.21 (dd, 2H, J=9.1, 7.0), 6.97 (d, 2H, J=8,9), 6.82 
(d, IH, J=142), 6.82 (s, 2H), 4.25 (t, 2H, J=-6.2). 4.16 (t, 2H, J=5.9), 4.02 (dd, IH, 
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^, 

J=7,5, 4.3), 3,40 (s, 3H), 3.12 (dd, IH, J=14,0, 4.3), 2.98 (dd, IH, J=14.2, 7.5), 2.29 
(qui,2H,J=5.9). 

Example 155 

5 2-Methoxv-3- f 3-f 5-f 4-phenoxv-phenoxvVpent-l "VnylVphenvU -propionic acid 




Step A 

2-Methoxv-3-(3-triflttoromethanesulfonvloxv-phen^ acidmethvl ester 




The title compound was prepared using the same procedure as in Example 1, St^ A 
starting from 3-(3-Hydroxy-phenyI)-2-methoxy-propionic acid methyl ester. 

Steps 

15 3-r3'fS-Hvdroxv-pent-l-vnvn-t>henvn-2-methoxv-propiomc acid methvl ester 




The title compound was prepared from 4-butya-l-ol following the procedure 
described in Example 1, Step B. 



20 StepC 

3-r3-f5-Bromo-p ent-l-vnvlVphenvl]-2-methoxv-Dropionic acid methvl ester 
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To a solution of 3-[3-<5-Hydroxy-pent-l-ynyl)-phenyl]-2-methoxy-pK)piom^ acid 
methyl ester, and CBr4 dissolved in dichloxomethane at O^C, triphenylphosphine 
was added and the niixture reaction was stiired at room temperature over 5 hours. 
5 The reaction then was diluted with water and extracted with ether. 
Chiomatographied to give the title compound. 

StepD 

2-MetfaoxV"3-f345-f4-phenoxv-phenoxvVpent-l-vnvl1-phenvl^proDi^^^ 
10 pie^vlestey 




A mixture of 3-[3-(5-Bromo-pent-l-ynyl)-phenyl]-2-methoxy-propionic acid.methyl 
ester (1 eq), 4-phenoxypheiiol (1 eq) and Cesium carbonate (3 eq), in DMF was 
stirred overnight Then diluted in water and extracted with ether to give after dry in 
15 vacuo the title compound. 

StepE 

2-Methoxv-3>-{ 3-[5-f4-phenoxV"phenoxv)-pent-l -vnyll -phenyl! -propionic acid 
The title compound was prepared following the Standard Hydrolysis Procedure C 
20 and starting from 2-Methoxy-3-'{3-[5-(4-phenoxy-phenoxy)-pent-l-ynyl]-phenyl}- 
propionic acid methyl ester from Step D. MS (ES) for C27H26O5 [MtNIf*].^: 448.2, 
[M+Naf :453.2. ^H-NMR (CDCI3, 200.15 MHz): 7.33-7.17 (m, 7H), 7.07-6.88 (m, 
7H), 4.1 1 (t, 2H. J=6.2), 4.00 (dd, IH, J=7.5, 4.0), 3.39 (s, 3H), 3.11 (dd, IH, 
J=14.0, 4.3), 2.96 (dd, IH, J-14.5, 7.8), 2.63 (t, 2H, J=7.0), 2.08 (qui, 2H, J«6.7). 

25 

Example 156 

2-Methoxv-3-l345-f4>phenoxv-t)henoxvVpentvlVphenvl}>propiQnicacid 
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The title compound.was prepared from 2-Methoxy-3-{3-[5-(4-phenoxy-phenoxy)- 
peiit-l-ynyl]-phenyl}-propiomc acid of Example 155, Step E, and treated with Pd-C 
(0.1 eq) in ethyl acetate and H2. Filtered through celite and concentrated to give the 
.5 compound. MS (ES) for C27H30O5 [M+H]^- 435.2, [M+NH4f :452.2. ^H-NMR 
(CDQa, 200.15 MHz): 7.34-7.19 (m, 3H), 7,09-6.84 (m, lOH), 4.02 (dd, IH, J-7.5, 
4.6). 3.94 (t, 2H, J=6.5), 3.39 (s, 3H), 3.13 (dd, IH, J-14.0, 4.3), 3.00 (dd, IH, 
J-14,0, 7.5), 2.63 (t, 2H, J-7.8), 1.88-1.45 (m, 6H)ppm. 



10 Example 157 

2-Methoxv-3-l3- f5-f4-phenoxv-phenoxyVpentanovl')-phenvl}-propiomcacid 




The title compound was prepared from 2-Methoxy-3-{3-[5-(4-phenoxy-phenoxy)- 
pent-l-ynyl]-phenyl}-propionic acid methyl ester,(Example 155, Step D) and 
15 following the same procedure as in Example 57, and a standard hydrolysis 
procedure C to get the compound. 

Example 158 

3- (4-f 3-f 3-AUvl-hiphenvl-4-vloxvVpropoxv1"phenvl}-2-methoxv->propionic acid 




CH2 CWral 
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Step A 

2-AHYH-phenoxy-phenol 




To a solution of 4-phenyIphenol (1 eq) in acetone^ K2CO3 (2 eq) and aflyl bromide 
5 (1 .2 eq) were added and the mixture reaction was stirred at 55®C overnight 

Quenched >vilh wafer and extracted with ethyl acetate. The organic layer was dried 
(MgS04) and concentrated to give 4-allyloxybiphenyl. This crude product was 
dissolved in MeiNPh and heated to reflux for 6 hours and then stirred at room 
temperature over 3 days. Refluxed again for 8 hours and then poured into and ice- 
10 cold HCl IM solution, extracted with ethyl acetate and washed with water. Dried 
and concentrated to give a crude product which was purified by chromatography to 
give the title product 



StepB 

15 3-f 3-Allvl-biphenvl-4-yloxvVpropan- 1 -61 




The product obtained m Step A (1 . 1 eq) was dissolved in THF and treated with t- 
BuOK (1 . 1 5 eq) and allowed to react for 2 hours. Then a solution of 
[l,3,2]Dioxathiolane 2,2-dioxide (1 .0 eq) was added and flie mixture reaction was 
20 stirred overnight; quenched with HCl 6N and refluxed the reaction overnight 
Extracted with ethyl acetate, washed with brine and concentrated to give the title 
componnd. 



25 



StepC 

3-f4-r3-r3-AHvl-biphenvl-4-vloxvVpropoxv1-phenvl)-2-me&oxv-propi 
ethyl figter 
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A solution of compound from Step B in dichlorometiiane was treated with CBr4 
(1.12 eq) and PPhs (1.4 eq) and allow to react for 1.5 hours. The product isolated 
alter chromatography of this reaction was treated under Standard Procedure I with 
5 (2S)-3-(4-hydroxy-phenyl)"2-methoxypropionic acid ethyl ester to give the title 
compound. 

StepD 

3-l4-f3-f3-Allvl'-biphenyl-4-vloxv)-prot)oxv1-phenvl>-2-methoxv-propiomc acid 
10 The title compound was prepared by using the standard Hydrolysis Procedure 
(NaOH) C. 



15 Example 159 

f2SV2-Methoxy-3-{4-[3-f3-propvl-biphenvl-4-vloxv1-propoxv]-phenyl}-propionic 
acid 




CH3 Chlral 

3-{4-[3-(3-Allyl-biphenyl-4-yloxy)-propoxy]-phenyl}-2-methoxy-propiom^ 
20 ficom Example 158, Step D dissolved in ethyl acetate was treated with Pd(C) 10% 
under balloon pressure for 6 hours. Filtered through celite and concentrated to 
dryness to give the title compound. 
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Example 160 

(2S)-3-{443>(2-MvR-phenoxv-phenoryVpropoxv1 -phenvU-2-m 
acid 




5 

Step A 

2-AllvM-phenoxV'phenol 




The title compound was prepared in a same mamier as in Example 158, Step A, 
10 starting from 4-plienoxyphenol. 

Steps 

2- l4-r3-f2-Allvl-4-phenoxv- phenoxvVpropoxv]-phenvU-3-methoxv-propionic ac;d 
15 ethvl ester 




3- [4-(3-BromO"propoxy)-phenyl]-2-methoxy-propionic acid ethyl ester and 2-Allyl- 

4- phenoxy-plienol from Step A were allowed to react under Standard Procedure I to 
• give the title compound. 
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StepC 

(2S)-3-|4-[3-(2-Allvl-4-phenoxv-phenoxvVprQpoxv1-phenvl>-2..meA^^ 
acid 

The title compound was prepared by using the standard Hydrolysis Procedure C 
5 (NaOH) to yield the compound. 

Example 161 

f2SV2-Methoxv-3-{4-[:^~r4-phft noxv-2-p rQ pvl-phenox:vVpropoxv]-p hen y1}- 
propionic acid 



10 




The title compound was prepared from 2-{4-[3-(2-AlIyl-4-phenoxy-phenoxy)- 
propoxy]-phenyl}-3-methoxy-propionic acid ethyl ester from Example 160, Step B 
which was treated in ethyl acetate with Pd(C) and H2 in balloon presure to give after 
filtration the corresponding reduced product which was hydrolyzed under Standard 
15 Procedure C to give the title compound. 

Example 162 

3-(44 3-(BiphenyM-vloxyVpropoxvV3-methvl-phenvl}-2-methoxv-propiomG acid 




StepA 

4-Ben2vlox v>3-methvUbenzaldehvde 
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10 



15 



OBn" 



CH3 



A mixture of benzyl bromide and 4-hydi03q^-3-methylbenzaldehyde were treated 
under Standard Procedure I to give the tide product. 

5 StepB 

3-f4-BenzvlQxv- 3-methvl-phenvlV3-hvdroxv-2-methoxv-propionic acid ethvl ester 



OBn 



To a solution of NaHMDS (1 . 1 eq) in dry THF at -78°C a mixtutre of 4-Ben2yloxy- 
S-methyl-benzaldehyde (1 eq) and Methoxy-acetic acid methyl ester (1 .25 eq) in 
THF were added dropwise and the mixture reaction at this temperature over 1 .5 
hours. Then the reaction was quenched with HCI 3N and allowed to rise room 
temperature. Washed with brine and extracted with ether. The organic layer was 
dried and concentrated to dryness to give after chromatography in silicagel the title 
product 




gtepC 

3-»f4-Benzv loxv-3-methyl-phenvlV2-methoxv-acrvlic acid ethvl ester 



OBn 




^CH3 



A mixture of 3-(4-Benzyloxy-3-methyl-phenyl)-3-hydroxy-2-methoxy-propioiiic 
20 acid ethyl ester (1 eq), Mesylchloride (1 eq) triethylamine (4 eq) and a catalytic 

amount of DMAP (0. 1 eq) in dichloromefhane was stirred at room temperature over 
night The reaction mixture was diluted with ether and washed with HQ IN. Dried 
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and concentrated in vacuo to give a residue which was chromatographed in silicagel 
to yield the title compound. 

StepD 

5 3-f4-BenzyloxV"3-metlivl-phenvlV2>methoxv-T)ropionic acid ethvl ester 



OBn 



Compound from Step C was dissolved in methanol and treated with magnesium. 
The flask was placed in an ice bath for 5 min and then the reaction mixture was 
stirred at room temperature for 4 hours. Washed with HCl 3N and extracted witii 
10 ether. Dry and concentrated to dryness to get the title compound 

StepE 

3-f4-Hvdroxv-3-methvl-phenvn-2-metfaoxv-propiomc acid ethvl ester 

^CH3 





15 A solution of 3-(4-Benzyloxy-3-methyl-phenyl)-2-methoxy-propionic acid ethyl 
ester in ethyl acetate was treated witli a catalytic amount of C-Pd (0.1 eq) and then 
H2 was bubbled through tlie mixture and stirred 2 hours. The mixture reaction was 
filtered through a pad of celite and concentrated in vacuo to give the title compound. 



20 



StepF 

( 2S)-3- (4-r3-(Bit)henvl-4-vloxv)-propoxv1-3-me1hvl-phenvn -2-methoxv-propiomc 
acid ethvl ester 
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O 




CH3 



A mixtute of 3-(4-Hydroxy-3-methyl--phenyI)-'2-methoxy--propiomc acid ethyl ester 
and fix>m Step E and 4-(3-bromopropoxy)bipIienyl were treated under standard 
condition I to give the title product 



StepG 

3-l4-r3-fBiphenvM-vloxvVpropQx y]->3-methvl-phenvn -2-methoxv-propioni acid 
The title compound was prepared from compound from Step F under Standard 
hydrolysis procedure C using NaOH. 

Example 163 

2-Metboxv-3*/3-meth vl-4-r3-('4-phenoxv-phenoxvVpropoxv]-phenvl}-propiom^ 
acid 



2-MethoKv-3-{3--me1hvI-443-f4-pheiioxv-phenoxvVpropoxv]-phenvU-pro 
acid ethvl ester 



20 and from Example 162, Step E and 4-(3-bromopropoxy)phenoxyphenyl were treated 
under standard condition I to give the title prpduct 



5 




15 Step A 




Amixture of 3-(4-Hydroxy-3-methyl-phenyl)-2-mefhoxy-propionic acid ethyl ester 
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10 



15 



StepB 

The title compound was prepared from compound from Step A under Standard 
hydrolysis procedure C using NaOH. 

Example 164 

3-(4-r3>r4-BenzoYl-phenoxv)-prooQxv1-3-methvl-Dhenvn ^2^methoxv-prQpm^^ 
agid 



Step A 

3-( 4-r3-(4-BeDzovl»-phenoxvVpropoxv1-3--methvl>phenvn-2>methoxv-propiom^ 
acid ethvl ester 



A mixture of 3-(4-Hydroxy-3-.methyl-phenyl)-2-methoxy-propiomc acid ethyl ester 
and from Example 162, Step E and [4-(3-Bromo-piopoxy)-phenyl]-phenyl- 
mefhanone were treated under standard condition I to give the title product 

StepB 

3-{4- r 3 -f4-Benzoyl-phenoxvVpropQXv1-3-methvl--Dhenvl}-2-methoxv-propiQTuc 



The title compound was prepared from compound from Step A under Standard 
Itydrolysis procedure C using NaOH. 




CH3 




acid 



25 



Example 165 

. r2S)»3-/443"fl>ibenzofuran-2--vloxv ) -propoxv]-phenvn-2>me&^ acid 
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StgpA 

3-fl)ibenzofiiian"2-vloxvVmopan-l -ol 




5 O ^ ^OH 

A solution of 2-hydroxydibenzofiirane, potassium ferT-butoxide and 
[l,2,3]dioxathian^2,2-dioxide were treated as tbe same maimer as in Example 132, 
Step C, to give the title product. 



10 StepB 

2-f3-Bromo-propoxvVdibenzoftiran 




15 



O ^ "Br 

Starting from compound of Step A and following the procedure described in 
Example 132, Step D we obtained the title compound. 

StepC 

3-M-f3-fl>ibenzofiiran-2-vloxvVp ropoxvVphenvn-2>methoxv-'propionic acid ethyl 
ester 




20 
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- A mixture of 2-(3-Bromo-propoxy)-dibenzofuran and (2S)-3-(4-hydroxy-phenyl)-2- 
methoxy propionic acid ethyl ester were allowed to re^ct under the Standard 
Procedure I to give the title compound. 

5 StepD 

f2SV3-f4-r3>mibenzofuran-2-v loxvVpropoxvVphenvl}«2-methoxV"propioDic 

The title compound was prepared firom Step C using the standard hydrolysis 
procedure C (NaOH)' 

10 

Example 166 

(^2SV3-r4->f3-l4-[f4-Fluoro-phenvlVhvdroxvimino-methvl]"phenoxv}-propoxy 
phenvl]-2"methoxy-propionic acid 




15 The title compound was prepared from (2S)-3-(4-{3-{4-(4-Fluoro-benzoyl)- 
phenoxy]-propoxy}-phenyl)-2-methoxy-propionic acid (Example 95),and was 
. treated under the same conditions as in Example 61, to give the title compoxmd. 

Example 167 

20 r2SV3-r4-f3-/4-ff4-FliiorO'-phenvlVhvdroxy-methyl]-phenoxv>-propoxvVphenyl]- 
2-methoxy-propiomc acid 




Step A 

25 (2SV3-[4-(3-{4"[f4-Flu oro-phenvlVhvdroxV"methvl]--phenoxvKpropoxv 
methoxv^-propiopic acid ethvl ester 
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The tifle compound was prepared from (2S)-3-(4-{3-[4-(4-Fluoro-benzoyI)- 
phenoxy]-propoxy}-phenyl)-2-methoxy-propiomc acid ethyl ester (Example 95) 
which was dissolved in methanol and treated at O^'C with NaBlij (2 eq) for 6 hours. 
5 Washed with water and extracted with dichloromethane to give after purification by 
chromatography the title compound. 

StepB 

2SV3-r4-f3--|4-rr4-Fluoro-DhenvlVhvdroxv-me1hvn-phenoxv} -propoxv^^ 
10 methoxv-propionic acid 

The title compound was prepared from Step A by standard hydrolysis procedure C 
(NaOH). 

Example 168 

15 f2g)-2-Metfaoxv-3-f4-|3-r4-f4-piperidin-l-vl-ben2ovlVphenoxvV^^ 
propionic acid 




20 



Step A 

f2^-2-Me1hoxy -3>r4-{344-f4>piperidin-l-vl-b en2o v l V pheno xv V^^^^ 
propionic acid ethvl ester 
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To a solution of (25)-3-(4-{3-[4-(4-Fluoro-beiizoyl)-pheBOxy]-propoxy}"phenyl)-2- 
methoxy-propionic acid etliyl ester (Example 95) in DMSO, piperydine (3 eq) was 
added and the mixture reaction was heated to 140°C for 2 days. The reaction was 
extracted with ethyl acetate and washed (several times) with water. Concentrated to 
5 dryness and chromatographied to give the title compound. 



StepB 



(2g)-2-Me1hoxv-3-f4-l3-r4~r4-piperidi2i4-vl-benzQvl Vi)henQxvV^^^ 
propionic acid 

10 The title compound was prepared from Step A by standard hydix)lysis procedure C 
(LiOH). MS (ES) for C31H35NO6 [M+Hf : 518, 



Example 169 

(25)->2>Methoxv>3-r4-(3-r4-r4-morDholin-4-vl-.ben2ovlVDhenoxv1>propoxv}-. 
15 nhenvn-propionic acid 

Chiral 





Step A 

f2i!»-2--Methoxv-3-f4-l3-r4 -r4-morphoHn-4-vl>benzovlVpheno^^ 



20 phenvlVpropionic acid ethvl ester 

0 




CH3 



To a solution of (2S)-3-(4-{3-[4-(4-Fluoro-ben2X)yl)-phenoxy]-propoxy}-phenyl)-2- 
methoxy-propionic acid ethyl ester (Example 95) in DMSO, moipholyne (3 eq) was 
added and the mixture reaction was heated to 140**C for 2 days. The reaction was 
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extracted witii ethyl acetate and washed (several times) with water. Concentrated to 
dryness and chromatographed to give the title compound 

StepB 

5 f2>S^-2-Methoxv-3-r44344-r4>morpholin-4-vl-benzovlVphenoxv1«propoxv 
phenvl)-propiomc acid 

The title compound was prepared from Step A by standard hydrolysis procedure C 
(LiOH). MS (ES) for C30H33NO7 [M+Hf : 520. 

10 Example 170 

(ISD'i-fA- (3-1 4'>f4-Hvdroxv-ben2ov])-DhenoxvVpropQxv>-phenvl)-2-methoxv- 
propionic acid 




A solution of (2S)"3-(4-{3-[4-^(4-Fluoro-ben2X)yl)-phenoxy]-propoxy}-phenyl)-2- 
15 methoxy-propionib acid (85 mg) (Example 95) and KOH (lOOmg) in chlorobenzene 
(03 ml) with water (1 ml) were heated in sealed tube at 200*^0 for 3 days. Extracted 
with ethyl acetate, dried and concentrated to dryness to give a crude product which 
was purified by chromatography to give the title compound. MS (BS) for CzeiizeOr 
JMi-H^: 451. 

20 

Example 171 

2S-2-methoxv-3-H-r3-r4-phenQxv--phenoxvVpropoxv]phenv»propanoicacid 
podium salt 




25 

Step 1: l-cliloro-3-(4-phenoxvphenvnpropane fa) 
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The compound of 4-phenoxyphenol (81 .03g, 435.15imnol) was dissolved in 810 mi 
MEK at ambient temperature under Nitrogen. Powdered potassium carbonate 

5 (577. 16g, 4, 17627nunol) was added followed by 1 ,3-dichloropropaae (BOO.OOg, 
2,655. Immol), and the resulting solution was heated to reflux for 1 5.5 hours. The 
solution was cooled to room temperature, filtered and washed with 750ml MEK. 
The filtrate was concentrated under vacuum to give a crude orange liquid. The 
cmde liquid was dissolved in 260ml absolute MeOH at ambient temperature and 

10 stirred Sminutes, which was then cooled in an ice/acetone/water bath for 1 .5 hours. 
White precipitate was filtered off and washed with 480ml cold absolute MeOH. 
The white solid was collected and dried under vacuum at 30®C forl6 hours to afford 
about 81.87g of compound (a). 

15 Step 2: 2S- 2-methoxv-3"l4-r3-r4-phenoxv-phenoxv^^ropoxvlphenvl}propanoic 
acid ftndiiim aalt 




DMF/DMSO 



20 The compound (b) (10.9g, SOmmol) was dissolved in 50ml absolute ethanol at 
ambient temperature. Sodium methoxide (4.05g, 75mmol) was added all at once, 
and the resulting solution was heated to reflux for 30 minutes. The solution was 
cooled to 40°C and the compound (a) (1 5.72g, 75rQmol) was added all at once 
followed by 50ml DMF and 50ml DMSO. The clear red solution was heated to 

25 reflux for 30 minutes, and cooled to ambient temperature. The ethanol was removed 
under vacuum at 60^C, and a mixture 100ml of water and 100ml MTBE was added. 
The top organic layer was separated and discarded. Fresh MTBE (100ml) was 
added and crystallization occurred. The biphasic slurry was stirred at ambient 
temperature for 30 minutes, filtered and washed with 250ml MTBE. The white solid 
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was dried under vacuum at 60°C for 16 hours to afiford about 15.34g of the title 
compound. 

Example 172 

5 f2SV3"[4-f3-(4-fHvdroxviinino-f4-hvdroxv-phenvlVmethvl1-pbenoxvl-propoxvV 
phenvl]-2-meti^oxv-propioDic acid 




The title compound was prepared from (2S)-3-(4-{3-[4"(4-Hydroxy-benzoyl)- 
phMioxy]-propoxy}-phenyI)-2-methoxy-propiomc acid (Example 170), and was . 
10 treated under the same conditions as in Example 61, to give the title compound. MS 
(ES) for C26H27NO7 [M-H]": 464. 



Example 173 

f2SV3-(4-f3-f4-Benzovl-3-hvdroxv-phenoxvVpropoxv]-plienvU-2-methoxv- 
15 propionic acid 

Chiral 




Step A 

f2SV3-r4-G-Bromo-pro poxvVphenvl1-2-methoxv-prQpiomc acid ethyl ester 



20 




The title compound was prepared from (2S)-3-[4-(3-Hydroxy-propoxy)-phenyl]-2- 
methoxy-propionic acid ethyl ester from Example 171, Step B, and following the 
procedure described in Example 132, Step D we obtained the title. compound. 
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StepB 

3-|4-r3-f4--Benzovl-3-h vdroxv-r>henoxv)-propoxvVphenvn-2-methoxv-prop 
acid ethvl ester 



5 




A miTcture of (2S)-3-[4-(3-Bromo-propoxy)-phetiyl]-2-methoxy-propiomc acid ethyl 
ester from Step A and 2,4-dihydroxybenzophenone were allowed to react under the 
Standard Procedure I to get to title compouni 

10 StepC 

(2S)-3-|4-r3-f4-Benzovl-3-hvdroxv-phenoxvVpropoxvVphenvl}-2-methoxv- 
propionic acid 

The title compound was prepared from Step B by standard hydrolysis procedure C 
(LiOH). MS (ES) for C26H26O7 [M-H]-: 449. 

15 

Example 17? 

/2S)-3-f4-(3-r4-r2.4-Dinietho xv-benzov1)>r)henoxv1-pzoPoxv>-phenvl)-2-meth 
propionic acid 



Chlral 




20 Step A 

3-f4-{3-r4-<2,4-Dimethoxv-ben2ovIVphenoxv1-propoxvl-phenvl V2-mea^ 
propionic acid etfavl ester 
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A mixture of (2S)-3-[4-(3-Bromo-propoxy)-phenyl]-2-metiiojq^-propioiiic acid eihyl 
ester from 0, Step A and 2,4-dimethoxy-4*hydroxybenzophenone were allowed to 
react under the Standard Procedure I to get to title compound. 



StepB 

f2SV3'-(4-(3-r4-f2>4--Dimethox v-ben20vlVphenoxv1-pKypoxv>-phen^^ 
propionic acid 

The title compound was prepared ftom Step A by standard hydrolysis procedure C 
10 (LiOH). MS (ES) for CzgHsoOs [M-H]': 493. 



Example 175 

3-j4'r3-f4-Benzvl-phenQxvV propoxvV3-methoxv-phenvlV-2-methoxv-propiomc 
acid 




15 



Step A 

3-r4-f3-Hvdroxv-prop oxvV3-methoxv-phenvl]>2-methoxv-propionicacid 




A mixture of 3-(4-Hydroxy-3-inethoxy-pheiiyl)-2-methoxy-propionic acid ethyl 
20 ester (Example 130, Step A) and 3-(tert-Butyl-dimefhyI-siIauyloxy)-propan-l-ol 
were treated under Mitsounobu coupling standard conditions B using DIAD and 
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toluene. The product thus obtained was treated under Standard Procedure E for 
cleaveage protected alcohols to give the title product. 



5 3-[4^3>Bromo-propoxv)-3-n3ethoxv-phenvn-2-inetfao3cy-propionic acid 



The title compound was prepared from 3-[4-(3-Hydroxy-propoxy)-3-methoxy- 
phenyl]-2-methoxy-propionic acid and following the procedure described in 
Example 1 32, Step D we obtained the title con^und 

10 

StepC 

3-f4-f3-r4-Benzvl-phenoxv)-propoxv1-3-meflioxv-phenyl}-2-metfaoxV'-propionic 
acid 

The title compound was prepared from 3~[4-(3-Bromo-propoxy)-3-methoxy- 
15 phenyl]-2-methoxy-propiomc acid and 4-benzylphenol following the Standard 



StepB 




CH3 



Procedure J. MS (ES) for C27H30O6 [MH-NH4f : 468, [M+Naf : 473. 



Example 176 

fiSl-3-f4-benzvloxv-phenvlV2-isopropoxv-propionic acid 



20 




O 
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Step 1: A solution containing (5)-5-(4-benzyloxy-beiizyl)-2,2-dimetliyl- 
[l,3]dioxolaii-4-one (5)-3-(4-benzyloxy-phenyl)-2-hydroxy-propiomc acid (2.0 g, 
7.34 mmol), 2,2-dimethoxypropane (18.63 g, 0.179 xnol) andpyrididiuin;?-toluene 
sulfonate (0.92 g, 3.66 mmol) in chlorofonn (80 mL) was heated to reflux for 40 
5 minutes under Nz- The reaction was cooled, diluted with water and extracted with 
CH2CI2. The organic layer was dried (Na2S04) and the solvent was removed in 
vacuo to give crude product which was purified by a flash chromatography using 
10:1 hexanesiacetone to afford about 2.0 Ig (88%) of (,S)"5-<4-benzyloxy-benzyl)- 
2;2-dime%l-[l,3]dioxolan-<4^one. NMR (400 MHz, CDQh) 5 7.43-7.29 (m, 
10 5H), 7.17 (d, 2H, 8.80 Hz), 6.91 (d, 2H, J- 8.80 Hz), 5.04 (s, 2H), 4.61 (dd, IH, 
6.36 Hz, J= 4.40 Hz), 3.12 (dd, IH, J= 14.67 Hz, 4.40 Hz), 2.99 (dd, IH, J 
--14.67IJz,J-=636EzllA9(s,3Ill 1.36(s,3H). MS (ES^w/z exact mass 
calculated for C19H20O4 (M +NH4) 330. Found m/z 330. 

15 Step2r (jS)-3-(4-benz)']oxy-phenyl)-2-isopropoxy-propionicacid 

A -78*^C solution of (»S)-5-(4-benzyloxy-benzyl)-2,2-dimethyl-[l,3]dioxolan-4-one 
(0.20 g, 0.64 mmol) and triethylsilane (0.223 g, 1.92 mmol) in CH2CI2 (8 mL) was 
treated dropwise with a 1 molar solution of TiCa4 in CH2CI2 (0,64 mL, 0.64 mmol) 
under N2. The solution was stirred at ^78 °C for 15 minutes and then quenched with 

20 water. The mixture was extracted witii EtOAc, and the organic layer was dried 
CNa2S02). The organic layer was filtered, and the solvent was removed in vacuo to 
give crude product which was purified by a flash chromatography using 5: 1 
hexanes:acetone to afford 0.171 g (85%) (5)-3-(4-benzyloxy-phenyl)-2-isopropoxy- 
propionic acid. miR (400 MHz, DMSO-dfi) 5 12.50 (bs, IH), 7.42-7.27 (m, 

25 5H), 7.12 (d, 2H, J = 8.80 Hz), 6.88 (d, 2H, J 8.80 Hz), 5.02 (s, 2H), 3.96 (dd, IH, 
J= 7.83 Hz, J= 4.89 Hz), 3.47 (hp, IH, J = 5.87 Hz), 2.83 (dd, IH, 13.69 Hz, J 
= 4.89 Hz), 2.71 (dd, lH,/= 13.69 Hz, J= 8.31 Hz), 1.02 (d,2H, J = 5.87 Hz), 0.86 
(d,2H,/= 5.87 Hz). IR(KBr) 3012, 2977, 2931, 1767, 1722, 1610, 1511, 1380, 
1240, 1 1 16, 1020. HRMS (TOF ES") w/z exact mass calculated for C]9H2i04 (M-1) 

30 313.1440. Found w/z 313.1434. 
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Example 176A 

2S-24sopropoxv-3-M- r3-f4>plienoxv-phenoxvVproDOxy1phenvUT)ropanoicacid 




5 

Scheme 




10 fiy)-3-f4-hvdroxv-phenvn-2-iTiethoxv-r)ropiomc acid ethyl ester 




A solution of (iS)-3-(4-hydroxy-phenyl)-2-raethoxy-propioiiic acid (20 g, 100 mmol) 
in 3 A efhanol (140 mL) was treated drop wise with concentrated sulfuric acid (5.7 
mL)) and stiired at room temperature overnight. The solution was concentrated and 
15 water (110 naL) was added. Sodium bicarbonate was added to bring the pH to 7-8. 
The mixture was extracted with ethyl acetate (3 x 50 mL). The combmed organic 
layers were washed with 20% NaCl solution (50 ml), dried (MgS04), filtered, and 
concentrated to a golden oil (18 g, 80%). ^H-NMR (CDCI3): 7.1(d, 2H); 6.7(d, 2H); 
4.2(m, 2H); 3.9(m, IH); 3.6(s, 3H); 2.95(m, 2H); 1.25(t, 3H). MS (ES): 223.2 (M-1). 



20 
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fiy)-3-(4-beiizvloxv-phenvlV2-hvdroxv-t)roDiomc acid 

(iS)-2-Hydroxy-3-(4-hydroxy-phenyl)-propionic acid (121 g, 0.664 mol) (Wang et al. 
5 Tetrahedron Lett. 1 998, 39, 5501) in absolute EtOH (2L) was treated with potassium 
carbonate (184 g, 1.33 mol) and benzyl chloride 169 g, 1.34 mol). The mixture was 
heated at reflux overnight and concentrated to about half the volume under vacuum. 
Aqueous SNNaOH (100 mL) was added, and tide mixture was stirred at ambient 
temperature overnight and then concenWed The residue was acidified witii 
10 concentrated HCI. The yellow sold was collected by filtration and dried overnight 
under vacuum at 50''C. The cmde product in isopropanol (1 .8L) was heated at 
reflux for about 30 minutes, cooled to ambient temperature, and stirred for about 16 
hours. The slurry was filtered and dried under vacuum at yO^'C overnight to give the 
title compound as a white solid (137 g, 76%). 

15 

Step A: r.S^-S-(4-> benzvloxv-benzYlV2.2-diinethvl-[L3]dioxolan-4^one 
(iS)-3-(4-Ben2yloxy-phenyl)-2 -hydroxy-propionic acid (2.0 g, 7.34 mmol), 2,2- 
dimethoxypropane (1 8.63 g, 0. 1 79 mol) and pyridinium /7-toIuene sulfonate (0.92 g, 

20 3.66 mmol) in chlorofonn (SO niL) was heated to reflux for 40 minutes under N2. 
The mixture was cooled, diluted with water, and extracted with CH2CI2. The 
organic layer was dried (Na2S04) and concentrated in vacuo to give crude product 
that was purified by flash chromatography using 10:1 hexanes:acetone to afford the 
title compound (2.01 g, 88%). NMR (400 MHz, CDCI3) 5 7.43-7.29 (m, 5H), 

25 7.17 (d, 2H, J= 8.S0 Hz), 6.91 (d, 2H, /= 8.S0 Hz), 5.04 (s, 2H), 4.61 (dd, IH,/- 
6.36 Hz, y- 4.40 Hz), 3.12 (dd, III, /= 1 4.67 Hz, 4.40 Hz), 2.99 (dd, IH, /= 
14.67 Hz, /= 6.36 Hz), 1.49 (s, 3H), 1.36 (s,3H). MS (ES") wz/z calc'd for 
C19H20O4 (M+NH4) 330. Found m/z 330. 




30 
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Step B: f.S^-5-r4-hv dToxv-benzvlV2.2-dimethvl-ri.31dioxolan^nfl 
(5)-5-(4-benzyloxy-benzyl)-2,2-dimethyl-[l,3]dioxolan-4-one (1.0 g, 3.2 mmol) 
was combined with 10% Pd/C (0.75 g) in EtOAc (40 mL) and purged with N2 then 
H2 and then stirred Under a hydrogen balloon for 3 hours. Sodium sulfate was 
5 added, and the mixture was filtered thi ough Celite. The solvent was removed in 

vacuo to afford the title compound (0.747 g, 100%). NMR (400 MHz, CDCI3) 5 
. 7.11 (d. 2H,y= 8.31 Hz), 6.76 (d, 211, /= 8.31 Hz), 4.93 (bs, IH), 4.61 (dd, lH,y= 
6.36 Hz, y = 4.40 Hz), 3.11 (dd, IH, J= 14.67 Hz, J= 4.40 Hz). 2.98 (dd, IH, J= 
14.67 Hz, 7= 5.86 Hz), 1 .49 (s, 3H), 1 .36 (s, 3H). MS (ES") m/z mass calc'd for 
10 Cj2Hi404(M-l)221. Found 221. 

Step C; fiy)-3-f4-hvdroxv-r)henvl1-?.-isn propoxv-propionic acid ethvl ester 

A 0"C solution of (5)-5-(4-hydroxy-benzyl)-2,2-dimethyl-[l,3]dioxolan-4-one (0.20 

g, 0.90 mmol) and tiiethylsilane (1 .05 g, 9.02 mmol) in CH2CI2 (10 mL) was treated 

15 diopwise with TiCU (0.90 mL, 0.90 mmol, IM CH2CI2) under N2. The solution was 
stined at O^C for about 1 5 min and wanned to room ternperature. After about 45 
minute^ flie mixture was quenched with water and extracted with EtOAc. The 
organic layer was dried (Na2S02), filtered, and concentated in vacuo to give of 
crude product (0.32 g). This material was combined with ethanol (25 mL) and cone, 

20 I^S02 (1 mL) and stirred for 1 7 hours at room tempwature under N2. The mixture 
was concentrated and partitioned between EtOAc and water. The organic layer was 
dried QsTaaSOi), filtered, and concentrated in vacuo. The arude product was purified 
by flash chromatography using 5: 1 hexanes: acetone to afifoid the title compound 
(0.158 g, 70%). 'H NMR (400 MHz, CDCTa) 5 7.11 (d. 2H, J= 8.31 Hz), 6.76 (d, 

25 2H, y =8.31 Hz), 4.79 (bs, IH), 4.20-4.12 (m, 2H), 3.99 (dd, IH, 7= 8,56 Hz, /= 
4.89 Hz), 3.49 (hp, IH, J = 6.36 Hz), 2.94-2.83 (m, 2H), 1.23 (t, 3H, J= 6.85 Hz). 
1.14 (d, 3H, /= 6.36 Hz), 0.96 (d, 3H, J = 6.36 Hz). MS (ES") m/z calc'd for 
C14H20O4 (M-1) 251. Found m/z 251. 

30 Step D: (■S^-^-^ffnpr»pnv,,. ^.|4.r3,r4.fliienoxv-phenoxvVTMiODOTv)-p liftT ^1}. 
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The synthesis of 2S--2-isopropoxy-3-{4-[3-(4-phenoxy-phenoxy)- 
propoxy]phenyl}propanoic acid sodium salt was completed according to procedures 
described in Example 171. NMR (400 MHz, CDCI3): 8 0.96 (d, 3 H, ^ 5.9 Hz), 
1.09 (d, 3 H, J= 6.3 Hz), 2.22 (quartet, 2 H, J = 5.9 Hz), 2.82 (dd^ 1 H, /= 9.3 Hz, 
5 13.7 Hz), 3.01 (dd, 1 H, J =1.5 Hz, 13.7 Hz), 3.43 (q, 1 H, J= 5.9 Hz), 4.01 (dd, 1 
H, /= 3.4 Hz, 8.8 Hz), 4.11 (q, 4 H, J= 6.4 Hz), 6.80 (d, 2 H, > 8.3 Hz), 6.88 (d, 2 
H, 7= 8.8 Hz), 6.90-7.00 (m, 4 II), 7.01-7.05 (m, 1 H), 7.17 (d, 2 H. 8.3 Hz), 7.28 
(d, 2 H, 8.8 Hz). MvS: 451 .2 (MI-^. 

10 Example 177 

2"Methoxv-3-{3-methQxv-443-f4"phenvlacetvl-pheno3CvVpropoxv1--plienvl}-' 
propionic acid 




The title compound was prepared from 3-[4-(3-Bromo-propoxy)-3-methoxy- 
15 phenyl]-2-methoxy-propioi)ic acid (Example 175, Step B) and l-(4-Hydroxy- 
phenyl)-2-phenyI-ethaTione following the Standard Piocedute J. MS (ES) for 
C28H30O7 [M+Hf : 479. 

Example 178 

20 3"M-r3-f4"Bntoxv-phenoxv)-propoxv]-3-methoxv-phenvl}-2-methoxv-propionic 
acid 
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The title compound was prepared from 3-[4-(3-Bromo-propoxy)-3-inethoxy- 
phenyl]-2-methoxy-propionic acid (Example 175, StepB) and 4-Butoxy-phenol 
following the Standard Procedure J. MS (ES) for C24H32O7 [M+Na]"*": 455. 



5 Example 179 

2-Methoxv-3-{3-methQXY4-r3>f4-oxo-2-phenvl"4H-<:hromen--6>vloxvVpropoxy^ 
phenvl}-propionic acid 




The title compound was prepared from 3-[4-(3-Bromo-propoxy)-3-methoxy- 
10 phenyl]-2-methoxy-propionic acid (Example 175, Step B) and 6-Hydroxy-2-phenyl- 
chiomen-4-one following the Standard Procedure J. *H-NMR (200.15 MHz, 
CDCI3): 8.0-7.9 (m, 2tl), 7.6-7.5 (m, 5H). 7,30 (dd, IH. J=9.0, 3.0), 6.9-6.8 (m, 4H), 
4.3-4.2 (m, 4H), 4.00 (dd, IH, J=7.2, 4.6), 3.83 (s, 3H). 3,41 (s, 3H), 3.09 (dd, IH, 
J=14.2, 4.6), 2.96 (dd, IH, J=14.2, 7.2), 2.33 (qn, 2H, J«6.2) ppm. 

15 

Example 180 

2-Methoxv-3-f3> met]ioxv-4-f344-f44rifluoromethvl-phenoxv)-phenoxv1-propo^ 
phenvn-pro piom'c acid 




20 The title compound was prepared from 3-[4-(3-Bromo-propoxy)-3-metboxy- 

plienyl>2-methoxy-propionic acid (Example 175, StepB) and 4-(4-Trifluoromethyl- 
phenoxy)-phenol following the Standard Procedure J. MS (ES) for C27H27F3O7 
[M+Naf : 543. 
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Example 181 

3,(4,r3-r4-Ben2Arloxv-phenoxvVpropoxv1-3>methoxv- ^^^ 
acid 



5 The title compound was prepared from 3-[4-(3-Bromo-propoxy)-3-meflioxy- 

plienyl]-2-me1hoxy-propionic acid (Example 175, Step B) and 4-Benzyloxy-phenol 
following the Standard Procedure J. MS (ES) for C27H30O7 [M+Na]"*": 489. 

Example 182 

10 3-{4-[3-/4*Dibenzofuran-3-vl-phenoxvVpropoxv]-3-methoxv-phenvl}-2-me1hoxy^ 
propionic acid 



The title compound was prepared from 3-[4-(3-Bromo-propoxy)-3-methoxy- 
15 phenyl]-2-methoxy-propionic acid (Example 175, Step B) and 4-Dibenzofuran-3-yl- 
phenol following the Standard Procedure J. MS (ES) for C32H30O7 [M+]SIH4]^:544, 
[M+Naf : 549. 

Example 183 

20 f2SV3-{4-[4-rBiphenv1-4-vloxvVbutQxv]-phenvl}-2-methoxv-propionic acid 

n Chiral 




CH3 





wo 02/100813 



PCTAJS02/16950 



-254- 



Step A 

(2SV3-f4-f4-Hvdroxv-butoxvVphenvl]-2-methoxv-propiomc acid ethvl ester 




5 A mixture of 3-(4-Hydroxy-phenyl)-2-inethoxy-propionic acid ethyl ester and 3- 
(tert-Butyl-dimethyl-silanylox}0-butan-l-ol were treated under Mitsonnobu coupling 
Standard conditions B using DIAD and TIIF, The product thus obtained was treated 
under Standard Procedure E for cleaveage protected alcohols to give the title 
product 

0 

StepB 

f2SV3-[4-f4«Bronio-butoxy)-Dhenyl]-2-Tnethoxv-propionic acid ethvl ester 




The title compound was prepared from (2S)-3-[4-(4-Hydioxy-butoxy)-phenyl]-2- 
15 methoxy-propionic acid ethyl ester and following the procedure described in 
Example 132, Step D we obtained the title compound. 

StepC 

(2SV3-l4-r4-fBiphenY^4-vloxvVbutoxvVt)henvU- 2-methoxv-propionic acid ethvl 
20 ester 




The title compound was prepared from j[2S}-3-[4-(4-BTDmo-butoxy)-phenyl]-2- 
methoxy-propionic acid ethyl ester (Step B) and 4-phenyIphenol under the Standard 
Procedure I to give the product 



25 
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StepD 

2SV3-(4-f4-IBiphenyl-4-Yloxv)>butoxvVT3henvU-2-inethoxv-propioiiic acid 
The title compound was prepared from (2S)-3-{4-[4-(Biphenyl-4-yloxy)-butoxy]- 
phenyl}-2-methoxy-propionic acid ethyl ester from Step C under the standard 
5 Hydrolysis procedure C. (LiOH). ^H-NMR (200.15 MHz, CDCI3): 7.57-7.49 (m, 
4H); 7.45.7.37 (m, 211); 7.32-7.1 1 (111, 3H); 6.97 (d, 2H, J- 8.9); 6.84 (d, 2H, J= 
8.9); 4.1 1-3.93 (m, 5H); 3.40 (s, 3H); 3.10 (dd, IH, J- 14.0, 4.3); 2.96 (dd, IH, J= 
14.5, 7.0); 1.99-1.97 (m, 4H) ppm. 

10 Example 184 

f 2SV3 - {4-[4-(4 -B en zo vl -phenoxvl-bii toxy]"phenvU -2-metlioxv-prQpionic acid 




O 

3tepA 

(2S)-3-l4-[4-r4-Benzovl>phenoxvVbiiroxv]--phenyl}»2-methoxv-pn)piomc acid ethyl 
15 ester 




O 



The tide compound was prepared from (2S}-3-[4-(4-Btomo-butoxy)-phenyI]-2- 
mefhoxy-propionic acid ethyl ester (Examplel83, Step B) and 4- 
hydroxybenzophenone under the Standard Procedure I to give the product 

StepB 

(2SV3-(4-f"4-f4-Benzo vI-phenoxvVbutoxv1-phenvl}-2-me1hoxv-propi6mcacid 
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The title compound was prepared from (2S)-3-{4-[4-(4-Benzoyl-phenoxy)-butoxy]- 
pheayl}-2-methoxy-propionic acid ethyl ester from Step A imder the Standard 
hydrolysis procedure C. (LiOH). ^H-NMR (200.15 MHz, CDCI3): 7.81 (d, 2H, 
J=8.9), 7.75 (dd, 111 J=8.3, 1.4), 7.6-7.4 (m, 3H), 7.15 (d, 2H, J=8.6), 6.81 (d, 2H, 
5 J=8.3), 4.2-3.9 (m, 5H), 3.37 (s, 3H), 3.08 (dd, IH, J«14.2, 4.3), 2.94 (dd, IH, 
J=14.2, 7.5), 2.1-1.9 (m, 4H) ppm. 

Example 185 

(2SV2-Methoxv-3> f 4>f4-("4-phenoxv-T)henoxyVbutoxv]-phenvU->propiomc acid 

Chira! 



f2SV2-Methoxv-3 - (4-r4-f4-phenoxv-r)henoxvVbutoxv')-phenvU-propionic acid 
ethyl ester 



The title compound was prepared from (2S)-3-[4-(4-Bromo-butoxy)-phenyl]-2- 
methoxy-propionic acid etliyl ester (Example 183, Step B) and 4-phenoxypheiiol 
under the Standard Procedure I to give the product 



10 




gtepA 



15 




20 StepB 

(2SV2->Methoxv-3- (4-r4-r4-phenoxv-r>henoxvVbutoxv>phenvU-propiomc acid 
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The tifle compound was prepared from £2S}-2-Methoxy-3-{4-[4-(4-pheiioxy- 
phenoxy)-butoxy]-plienyl} -propionic acid ethyl ester, from Step A under the 
Standard hydrolysis procedure C. (LiOH). ^H-NMR (200.15 MHz, CDCI3): 7.4-7.2 
(m, 2H), 7.15 (d, 2H, J=8.6), 7.1-6.7 (m, 9H), 4.0-3.9 (m, 5H), 3.34 (s, 3H), 3.08 
5 (dd, IH, 1=14.0,4.0), 2.93 (dd, 1H,J-1 4,0, 7.8), 2.1-1.9 (m,4H3ppnL' 

Example 186 

r2SV2-Methoxv-3"M42- f2.3.64Tif]uoro-phenoxv)-ethoxv1-phenvn-propioDicad^ 

Chiral o 



10 The title compound was prepared from (2S)-3-[4-(3-hydroxy-phenyl]-2- 

methoxypropionic acid jinked to Wang's Resin (Example 94, Step C) via the 
Mitsoxmobu coupling-cleveage (Standard Procedure G) with2-(2,3,6-TrifluoTO- 
phenoxy)-ethanol to give the desire product. ^H-NMR (200.15 MHz, CDCI3): 7.15 
(d, 2H, J=8.6), 6.9-6.8 (m, 411), 4.51 (t, 2H, J=4.0), 4.27 (t, 2H, J=4.8), 3.97 (dd, IH, 

15 J=7.2, 4.3), 3.39 (s, 3H), 3.09 (dd, IH, .[=14.5, 4.5), 2.95 (dd, IH, J=14.5, 7.5) ppm. 

Example 187 

f2SV3-|'4-f3-Benzv]oxv-benzvlQXvV nhenyn -2-niethoxv-propionic acid 

Chiral n 



20 The title compound was prepared from (2S)-3-[4-(3-hydroxy-phenyl]-2- 

methoxypropionic acid linked to Wang's Resm (Example 94, Step C) via the 
Mitsomiohu coupling-cleveage (Standard Procedure G) with (3-Ben2yloxy-phenyl)- 
methanol to give tlie desire product. 'lI-NMR (200.15 MHz, CDQa): 7.5-7.2 (m, 




F 
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5H), 7.2-6.8 (m, SH), 5.07 (s, 2H), 5.01 (s, 2H), 3.99 (dd, IH, J-7.0, 4.6), 3.40 (s, 
3H), 3.10 (dd, IH, J-14.2, 4.3), 2.96 (dd, IH, J=14,5, 7.2) ppm. 

Example 188 

5 3-l4-r3-fBiphenyl'4-vloxvVpropoxv1-2-methoxv-phenvlV2-methoxv-T)ropioni^ 



Step A 

3-r4-ftert"Butvl-dimeth vl-si1anvloxv)-2-methQxv-pheiryl]"3"hv^ 
pyQpionjjp api4piethyl ester 



A solution of 4-/er/-butyldimethylsilanyloxy-2-methoxy benzaldehyde (1 eq) and 
methyl methoxyacetate (1.25 eq) in THF (10 mL) at -7S?C was added dropwise to 
sodium bis(trimethylsilyl)amide (1.25 eq, IN in THF)at-78°C. The reaction 
mixture' was stirred for 3 h and quenched with IN HCl (5 mL). The mixture was 
15 allowed to warm to room temperature, diluted with water (15 mL), and extracted 
with ethyl acetate (3x15 mL). The combined organic layers were dried (MgS04) 
and concentrated. The residue was purified by silica gel column to obtain the title 
compound. 

20 StepB 

3-r4'-ftert" Butvl-dimethv1'Si1anv1oxvV2-methoxA^-phemrlV2"me1hoxV"propioi^^ 
methyl ester 




10 
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A mixture of 3-[4-(tert-Butyl-dimethyl-silanyloxy)-2-inefhoxy-phenyl]-3-hydroxy- 
2-methoxy-propionic acid methyl ester (1 eq), Mesylchloride (1 eq) triethylamine (4 
eq) and a catalytic amount of DIVIAP (0.1 eq) in dichloromethane was stiired at 
room temperature over night. Tlae reaction mixture was diluted wiA ether and 
5 washed with HCl IN. Dried and concentrated in vacuo to give a residue which was 
chromatographed in silicagel to yield a compound which was dissolved in methanol 
was treated with Mg (20 eq) and stirred until gas evolution was observed. Cooled to 
0®C and stirred for 4 hours. Tlie solvent was removed and the residue reconstituted 
in ether washed with IICI IN and brine and concentrated to give the title product 



3-[4-(tert-Bu1yl-dhnet]iy]-silanyloxy)-2-methoxy-phenyl]-2-methoxy-piopionic^^^ 
15 methyl ester from Step B was treated under the Standard Procedure E to cleveage 
the protected silyl group and obtained the product. 

StepD 

3'(4«'r3-fBiphe nv1-4-vlQxv)-propoxv]-2'methoxv-phenvl)-2fmeihoxv-propionic 
20 acid 

A mixture solution of 2-(4-liydroxy-2-methoxy-benzyl)-butyric acid methyl ester 
from Step C and 3 >-(bipbenyl~4-yloxy)-propan-l -ol was reacted under the Standard 
Mitsounobu coupling conditions B (D IAD/toluene) to give the corresponding 
coupled product, wliich afforded the title compound via the Standard hydrolysis 
25 procedure C (NaOI-I). MS(ES) for C26H2S06 [M-fNKj]***: 454. 

Example 189 

3- {4>r3-(4'Pen zg:yLi2henoxv)-nronoxv V2-met 
acid 



10 
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A mixture solution of 2-(4-Hydroxy-2-methoxy-ben2yl)-butyric acid ethyl ester 
from Example 188, Step C and [4-(3-Hydroxy'propoxy)-phenyl]-plienyl-methanone 
were allowed to react under the Standard Mitsounobu coupling conditions B 
5 (DIAD/toluene) to give the corresponding coupled product wUch by Ihe Standard 
hydrolysis procedure C (NaOH) yield the title compound. MS (ES) for C27H28O7 
[M+H]*: 465. 

Example 190 

10 2-Methoxv--3- 12 -m eth ox v-4- [3 -f 4 -ph enoxv-phenoxvVpiopoxvl-plienvn -propionic 
acid 

A mixture solution of 2-(4-riydroxY"2-niethoxy-benzyl)-butyric acid ethyl ester 
from Example ISS, Step C and 3-(4-Phcnoxy-phenoxy)-propan-l-ol were allowed to 
15 react under the Standard Mitsounobu coupling conditions B (DIAD/toluene) to give 
the corresponding coupled product which by the Standard hydrolysis procedure C 
(NaOH) yielded the title compound. MS (ES) for C26H28O7 [M+Na]^: 475. 

Example 191 

20 3-{4-r 3-(Bipherivl-4-vl oxv)-propo xv1-2>chloro-phenvl>-2-metfaoxv--propionic acid 





gte p A 

4-Benzyl oxy"2-chloro-benzoic acid benz\^l ester 
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A mixture solution of 2-chloro-4-liydroxybenzoic (1 eq) acid with benzyl bromide (2 
eq) and K2CO3 (3 eq) in acetonitrile were heated at 85**C. Then filtered and 
concentrated to dryness to give after chromatography in silicagel the title compound. 

StepP 

f4-Benzvlo xv-2-chIoTo-nhenvlVmethanQl 



A mixture of 4-Ben2yIoxy-2-chloro-ben2oic acid benzyl.ester fi:om Step A with 
10 DIBAL-H 1 M in toluene (2.2 eq)in TtlF were stirred at room tenq)erature for 3 
hours. The quenched with tartrate saturated solution and extracted with ethyl 
acetate. Concentrated to dryness and puri fied by chronMitography to afford the title 
compound. 

15 Stq>C 

4-Benzvloxv-2-chloro-benzaIdehvde 



CI H 



To a solution of (4-Benz>^Ioxy-2-chIoro-phenyl)-methanol in dichloromethane, 
MnOz (10 eq) were added and the mixture reaction stirred overnight. Filtered 
20 through a pad of celite a:ul purified by chromatography in silicagel to give the title 
product 



StepD 

3>-(4-Benzvloxv-2-ch7oro-nhen yl)-3-hvdroxv-2-methoxv-p rop ionic acid ethvl ester 
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Cl OH 9 



A solution of 4-Benzyloxy-2-chloro-benzaldehyde (1 eq) and methyl 
methoxyacetate (1 .25 eq) in THF (10 niL) at -78°C was added dropwise to sodium 
bis(trimethylsilyl)amide (1 .25 eq, IN in THF) at-78°C. The reaction mixture was 
5 stirred for 3 h and quenched with IN HCl (5 mL). The mixture was allowed to 
warm to room temperature, diluted with water (1 5 mL), and extracted with ethyl 
acetate (3 x 15 mL). Tlie combined organic layers were dried (MgS04) and 
concentrated, T!ie residue was purified by silica gel column to obtained the title 
compound. 

0 

StepE 

3-f4-BenzvlQxy -2-ch]orO"pben v? )--2-met]ioxv-propiomc acidethvl ester 



A mixture of 3-(4-BenzyIoxy-2-chloro-phenyl)-3-hydroxy-2-methoxy-propionic 
15 acid ethyl ester (1 eq), Mesylchloride (1 eq) tiiethylamine (4 eq) and a catalytic 

amount of DMAP (O.l eq) in dichlorom ethane was stirred at room temperature over 
nigjit The reaction mixture was diluted with ether and washed witih HCl IN, Dried 



20 and stirred until gas evolution was observed. Cooled to 0°C and stirred for 4 hours. 
The solvent was leriovcd and the residue reconstituted in ether washed with HCl IN 
and brine and conecntral'^d to give the title product. 




and concentrated in vacuo to give a residue which was chromatographed in silicagel 
to yield a compound whi :h was dissol ved in methanol was treated with Mg (20 eq) 



StepF 



25 
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CI 



O 



HO 




3-(4-Beiizyloxy-2-chloro-phenyl)-2-methoxy-propionic acid ethyl ester in ethyl 
acetate was trea ted witli Pd(C) and Hi under balloon pressure. Then filtered through 
celite and concentrated to give the title compound. 



Ste pQ 

3-(4"[3-fBiphenvl-4-yl oxv)-propoxv1-2>ch]oro-phenvl)-2«methoxv-propionicaci^ 



A mixture solution of 3-(2-Chloro-4-hydroxy-phenyl)-2-methoxy-propioiuc acid 
10 etiiyl ester fiom Step F and 3-(Bipheny1-4-y]oxy)-propan-l-ol were allowed to react 
under the Standard Mitsounobu coupling conditions B (DIAD/toluene) to give the 
corresponding coupled product which by the Standard hydrolysis procedure C 
(NaOH) yield the title compound. MS (ES) for C25H25CIO5 [M+NKUf : 458. 

15 Example 192 



A mixture solution of 3-(2-Chloro-4-hydroxy-phenyl)-2-methoxy-propionic acid 
20 ediyl ester firom F.xamp'e 191, Step F and 3-(4-Phenoxy-phenoxy)-propan-l-ol were 
allowed to react under the Standard Mitsounobu coupling conditions B 
(DIAD/toluene) to give the corresponding coupled product which by the Standard 
hydrolysis proced-re C CNaOH) yield the title compound. MS (ES) for C25H25CIO6 
[M+NH4f:474. 



5 





phenoxv-DbenoxvV pronQxv1-t)henvl}^2-methoxv->propiomc 



acid 
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Example 193 

3-l4-f3-r4-Benzovl"t)heiioxvVpropoxv1-2-chloro-phenvU-2-methoxv-pn)piom acid 




5 A mixture solution of 3-(2-Chloro-4-hydroxy"phenyl)-2-me1iioxy-propioBic acid 
ethyl ester from Example 132, Step F and [4-(3-Hydroxy-piopoxy)-plienyl]-plienyl- 
mefliaxione were allowed to react under tlie Standard Mitsoimobu coupling 
conditions B (DI/\D/toluene) to give the corresponding coupled product which by 
the Standard hydrolysis procedure C (NaOH) yield the title compound. MS (ES) for 

10 C26Bb5C10o [M+H] 469. 



Example 194 

f2S'>-4*(3-[4-r2 -Carbox v-2"niet1ioxv-etbvlVt?henoxv1-propoxv}-ben20ic acid 




15 Step A 

aSM-l3-[4-f2-Elboxv car]^onvl--2--niethoxv-ethvlVphenoxvVpropoxv)-ben2oic acid 
benzyl ester 




(2S)-3-[4-(3-Hydrox)'-propoxy)-phenyl]-2-methoxy-propiomc acid ethyl ester from 
20 0, Step B and 4-1 n-droxy-benzoic acid benz)4 ester were treated under Mitsounobu 
Standard coupl in "3 'Conditions B to give the title compound. 



StepB 

f2SM-f3 ''f4-(2-CaTboxv-2-methoxv~et]ivIVpbenoxv]-propoxvl-ben2oic ^id 
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The title compound was prepared from (2S)-4-{3-[4-(2-Ethoxycarbonyl-2-me1iioxy- 
ethyl)-phenoxy]-prcpoxy} -benzoic acid benzyl ester (Step A) by Standard 
Hydrolysis procedure C (NaOH). MS (ES) for C20H22O7 [M+Na]*^: 397. 

5 Example 195 

(2SV3-|443-(4-Diben20thiophen-4-yliiheTioxvVpropoxy1>phenyl}-2-methox:v- 
prQpiomjc affi4 




Step A 

10 r2SV3-{4-[3'(4-D ibeiiz othiophen-4'Vl~phenoxvVt)rQpoxvVphenvU-2-methoxy" 
propionic acid ethyl ester 

Chiral 




(2S)-3-[4-(3-Hyc]r^\y-]3i o]3oxy)-pheny]]-2-methoxy-propionic acid ethyl ester from 
Example 171, Step '3 and 4-Dibenzothiophen>4-y]-phenol were treated under 
15 Mitsounobu Stand.-^ xl coupling conditions B to give the title compound. 

gtepB 

(2SV3-(4-[3"(4-'D- benzothiophen-4-Yl']3]ienoxyVprQpoxy]"phenvU-2-methoxV'- 
propionic acid 

20 The title compound was pi epared from (2S)-3-{4-[3-(4-Dibenzothiophen-4-yl- 
phenoxy)-propo>:y^ iienyl} -2-methoxy-propionic acid ethyl ester (Step A) by 
Standard Hydrolysis procedure C (NaOli). MS (ES) for C31H28O5S [M+NH4f : 530, 

Example 196 

25 f2SV3-f4-r3"f4'-HvdrQxv-biphenv M-v1oxvVp ro poxv1-phenvl>-2-methoxv- 
propionic acid 
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• HO. 




Chiral 



Step A 

(2SV3-(4-{3«[4^-rt ert'But^l-dimethvI-si!anv]QxvVbiphenvl-4-vloxv]^^ 
Dhenvn-2-methQy -'-nro pionic acid ethvl ester 



(2S)-3-[4-(3-Bropao-propoxy)-pheTiyl]-2-methoxy-propionic acid ethyl ester from 
Example 173, St p A, and 4-(/er/-Buly]-diaBetliyl-silanyloxy)-biphenyl-4-ol were 
treated with CsC (3 eq) in DMF and stirred at room temperature over night. 
Filtered and cone-, .ti a ted ia vacuo to give the title compound* 

10 

StepB 

f2SV3-f4"[3-f4'- l-K ^droxv>biphenv1"4-v]QxvVpropoxv1-phenvl}-2--methoxV" 
propionic acid 

The title compou was prepared from (2S)-3-(4-{3-[4*-(tert-Butyl-dimethyl- 
15 silanyloxy)-bip]ii l-4-yloxy]-propoxy}-phenyl)-2-methoxy-propionic acid ethyl 
ester (Step A) by Staiidaid Hydrolysis procedure C (NaOH). MS (ES) for CzsHzeOe 
[M+Naf : 445. 

Example 197 

20 (2S)'4*-{3'[4-(2- C;^ r boxV"2-niethoxv-e^h vn- nhenoxv1-propoxvl-biphenvl-4> 
carboxylicapid 



5 




o 



HO 




O 



o 



OH 



'3 
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Stet) A 

f2SM-l3-r4-r2-Et]ioxycarbQnvl-2-methoxv-ethvlVphenoxv1-propQxv)"bi^^ 
carboxvlic acid methy] ester 



O 




. 5 (2S)-3-[4-(3-PIydroAy-propoxy)-plienyl]-2-methoxy-propiomc acid ethyl ester from 
Example 171, St n B and 4'"Hydroxy-biphenyM-carboxylic acid methyl ester were 
treated under Mitsounobu Standard coupling conditions B to give the title 
compound, 

10 StepB 

f2S') -4-(3-[4-r 2-Carbo xy~2-rnethoxv-et]n^]Vphenoxv1-propoxv>-biphenvl-4- 
caiboxvlic acid 

The title compor -1 was prepared from (2S)-4'-{3-[4-(2-Bthoxycarbonyl-2-methoxy- 
ethyl)-phenoxy]i i opoxy}-biphenyl-4-carboxylic acid methyl ester (Step A) by 
15 Standard Hydrolysis procedure C (NaOH). MS (ES) for C26H26O7 [M+NHU^: 468, 
[M+Naf : 473. 

Example 198 

(2g) -3-(4-f2-(4 -^^-'nzQv]-phenoxvVcycl QhexyloxyVphenvU-2>methoxv-^^^ 
20 acid 




The title compound was prepared from (2S)-3-(4-hydroxyphenyl)-2-methoxy- 
propionic acid lin::od to Wang's resin (Example 94, Step C) via Ivfitsounobu 
coupling (Standard Procedure F) to give 3-[4-(2-Hydroxy-cyclohexy]oixy)-phenyl]- 
25 2-methoxy-propionic acid linked to the resin. A second Mitsounobu coupling 
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reaction with 4-1-iydroxybeiizophenone via Standard Procedure G allow us to get the 



title compound. I-NMR (CDCI3, 200i\lHz): 7.75 (d, 4H, J=^ 8.6); 7,57-7.43 (m, 
3H); 7.13 (d, 2l'l J- S.9); 6.89 (d, 2H, J= 9.1); 6.79 (d, 2H, J= 8.6); 4.53-4.36 (m. 
2H);'4.04-3.99 (m, IH); 3.43 (s, 3H); 3.08-2.94 (m, 2H); 1.38-1.29 (m, 8H)ppm. 



Example 199 

(2SV3-f4-{2-'[4- r^^ > Flnoro-benzoylVplienoxv1-cvclQhexvloxy}-phenyl)-2->methoxV" 
DtopioTiic acid 



propionic acid Iini:t:d to Y/ang's resin (Example 94, Step C) via Klitsounobu 
coupling (Standard Procedure F) to give 3-[4-(2-Hydroxy-cyclohexyloxy)-phenyl]- 
2-methoxy-prop ionic acid linked to the resin. A second Mitsounobu coupling 
reaction with 4-iluoro-4'-hydroxyben2ophenone via Standard Procedure G allows us 
15 to getthe title cc^rpound. ^H-NMR (CDCI3, 200MHz): 7.83-7.69 (m, 4H); 7.19-7.11 
(m, 4H); 6.89 ^ ^I, J- 8.9): 6.79 (d, 2H, J= 8.6); 4.53-4.33 (m, 2H); 4.02 (dd, IH, 
J= 6.5, 4.8); 3.4? 311); 3.10 (dd, IH, J= 14.4, 4.S), 2.98 (dd, IH, J= 14.4, 6.5); 
1.38-1.29(m, 8^ } ppni, 

20 Example 200 

f2SV3-r4-{3-r3M - r j 0 oro- phenvl Vbei u/o fur an-6-v1oxv]-propoxv}-phenYlV2- 
methoxv-propi c -cid 



5 



F 




10 The title compou-ul was prepared from (2S)-3"(4-hydroxyphenyl)-2-methoxy- 
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(2S)-3-[4-(3-Bromo-propoxy)-phenyl]-2-methoxy-propionic acid ethyl ester from 
Example 173, Step A was treated with 3-(4-FluorO'-plienyl)-benzofuraii-6-ol under 
the Standard Procedure J. The compound thus obtained was allowed to react under 
Standard hydxoh/sis procedure C (NaOH.) to give the title compoimd. MS(ES) for 
5 C27H25FO6 [M+TnTLJ': 482, [M+Na]^ : 487, [M+H]^ : 464, 

Example 201 

f2S)-2-Methoxv -:^ -(4-r 3-(5.6J.S-tetrahvdro-nar)hthalen>2-vloxvVprQpoxv]- 
phenyl} -propion • ^. ncid 

Chiral 




10 

(2S)-3-[4-(3-Bror^io-pronoxy)-phenyl]-2-methoxy-propiomc acid ethyl ester from 
Example 173, A was treated with 5,6,7,8-TetTahydTO-naphthalen-2-ol under the 
Standard Proced": : e J. The compound thus obtained was allowed to react imder 
Standard Hydrolysis Procedure C (NaOH) to give the title compound MS(ES) for 
15 C23H2g05 [M+Na]": ^07, [M+Hf : 385. 

Example 202 

(2S)-3-{4-[3-(;4-^ "--^zvloyy- nhenoxvV nro Doxvl-phenvll -2->methoxV'-propionic acid 




OH 



^0 ^ w -.3 



20 (2S)-3-[4-(3-Bropio-proj^oxy)-phenyl]-2-methoxy-propionic acid ethyl ester from 
Example 173, Si - A was treated with 4-3cnzylcxy-phenol under the Standard 
Procedure J. Thr --^mpound thus obtainc^d was allowed to react under Standard 
hydrolysis procer - C CNaOJ-I) to give the title compound. MS(BS) for CzeHMOg 
[M-H]": 435. 

25 
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Example 203 

(2SV3-l4-[3"r4-P u tQxv-phenoxv)-pTOPOxvVphenvl ) -2-ineflioxv-propiomc acid 



5 (2S)-3-[4-{3-Bro^-'o-propoxy)-pheiiyl]-2-niethoxy-propioiiic acid ethyl ester from 
Example 173, Step A was treated with 4-]3iitoxy-phenol imder the Standard 
■ Procedure J. The compound thus obtained was allowed to react under Standard 
hydrolysis procedure C (NaOH) to give tlie title compound. MS(ES) for C23H30O6 
[M+NH4r: 420, [M-i-Na]'": 425, [M+H]'': 403. 

0 

Example 204 

f2SV3-(4-[3-(4-" --n<v]oxy-phenoxy)- prnpoxv]-phenv]>-2-meth^^ acid 



(2S)-3-[4-(3"Bi or^o-propoxy)-pbeny]]-2-nietboxy-propiomc acid ethyl ester from 
15 Example 173, St ; v. v/as Ixeated with 4- i ieptyioxy-phenol under the Standard 
Procedure J. Tlic mpound thus obtamed was allowed to react under Standard 
hydrolysis procerii're C (biaOH) to give tho title compound. MS(ES) for CaeHaeOa 
[M+Naf : 467, [jVI^H]"": 445. 





20 Example 20s 

f2SV3-'f4"f3-f6- ^ '^'^70vl>naph thalen-2-v ^oxvVpro Doxv1-ohenvU-2>methoxv- 
prQpiQpicacid 
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China! 




(2S)-3-[4-(3-Bromo-propoxy)-phenyl]-2-methoxy-propiomc acid ethyl ester from 
Example 173, Step A was treated with (6-Hydroxy-naphfhalenr2-yl)-phenyl- 
methanone under the Standard Procedure J. Tlie compound thus obtained was 
5 allowed to react under Standard hydrolysi s procedure C (NaOH) to give the title 
compound. MS(ES) for C30H2SO6 [NRNa]"": 507, [M+H]*^: 485, 

Example 206 

(2S)-3-{4-[3-(P '-^rorU31dioxol-5-v]o>: vVpropoxvVphenvl}-2«metfaoxv-propiomc 
10 acid 

Chiral 




'^oXXo^o-^ °-CH. 

(2S)-3-[4-(3-Brnn''o-propoxy)-phenyI]-2-methoxy-propiomc acid ethyl ester from 
Example 173, 1* , A was treated with Benzo[ 1 ,3]dioxol-5-ol under the Standard 
Procedure J. Th e '•ompound thus obtained was allowed to react under Standard 
15 hydrolysis proced rre C (NaOH) to give the title compound. MS(BS) for C20H22O7 
[M+Naf:397, [ri II]" 375. 

Example 207 

f2SV3-{4-f3-r9^ I ' J 0 r en-2-vloxvVT:>r n > >ox v1 -phenyl ) -2-meflioxv-pK)piomc acid 

Chiral 



20 




(2S)-3-[4-(3-Brorrio-propoxy)'pheny]]-2'-raethoxy-propionic acid ethyl ester from 
Example 173, f. ' - A was treated with 9n--i'ior-.n-2-ol under the Standard 
Procedure J. Ti impound thus obta i ;cd was nl lowed to react under Standard 
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hydrolysis procet 'ure C (NaOri) to-give the title coinpoimd. MS(ES) for C26H26O5 
[M+Na]'':441. 



5 Example 208 

f2S) -2-Methoxv-3 - (4-[3-f 4>octvl-phenQxvVpropQxvVphenvU-propiomc acid 




(2S)-3-[4<3-Broi^o-propoxy)-pheny]]-2-rriethoxy-propionic acid ethyl ester from 
Example 173, S* A was treated with 4 -Oct>'l -phenol under the Standard Procedure 
10 J. The compourni : bus obtained was allowed to react under Standard hydrolysis 
procedure C (NaCl I) to give the title compoimd. MS(ES) for C27H38O5 [M+Naf : 
466. 



15 



Example 209 

(2S)-2-Methox v- ? - ( 4 -rS-rnaphthalen-l -vIoxvVproDoxvl-pheDyU-propiomc acid 

Chira! 




(2S)-3-[4-(3"Bro>^o-propoxy)-pheny]]-2-met]iovy-propionic acid ethyl ester from 
Example 173, S: A v/as treated with Naphthaleivl-ol under the Standard 
Procedure J. Tie "mpoimd thus obtained was allowed to react imder Standard 
20 hydrolysis proced vr-^C (In^hOH) to give tlie title compound. MS(ES) for C23H24O5 
[M+Naf:403, [Mhnf:381. 
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Example210 

f2SV3-{4-f3-n H- i 'idol-7-vloxv)"propoxy]-phenv] ) -2-Tiiethoxv-propiomc acid 

Chiral 




(2S)-3-[4-(3-Bromo-propoxy)-phenyl]-2-Tnethoxy-propiomc acid ethyl ester from 
5 Example 173, Sh : A was treated with 1 Il-Indol-V-ol under the Slandaid Procedure 
J. The compound "nis obtained was allowed to react under Standard hydrolysis 
. procedure C (NaOM) to give the title compound. MS(ES) for QzjBbNOs [M+Na]"*": 
392, [M+H]"^: 370, 

10 Example 211 

(2SV3-(4-[3^f4'-F ^lo^o-hi n]^envl-4-vloxvVpropQxvVphenvU-2^methoxv-propiomc 
acid 



Chiral Qv 




r° 



15 Step A 

PreparatioD of p-Jodophehoi linked to the Wang's resi n 




Wang' resin, (1 en\ /i-iodophenol (4.5 eq) and PPhs (5-8 eq) were suspended in a 
vial and cooled to (J^C Uien DIAD was added (5 eq). The mixture reaction was 
20 allowed to get room temperature and stirred overnight. Filtered of and washed with 
MeOH-CH2Cl2-T! ':-! TC!aq and CH2CI2 to give the product 
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StepB 

4'"Fluoro-bipheny l-4-ol 

A mixture of/?-Iodophenol linked to the Wang's resin from Step A (1 eq), 4- 
5 fluorobenzene boronic acid (6 eq), K2CO3 (12 eq) and Pd(0Ac)2 (0.5 eq) were 
suspended in a mixUrrs of dioxane/water (6/1) and the mixture was heated at 100°C 
and stirring for ? hnurs. The resin was washed with DMF/H2O and 
MeOH/THF/HCl diluted and MeOH/CH2Cl2. After it was dried, was suspended in 
dichloromethane, and TFA 95% was added. The mixture was stiiied at room 
10 temperature for 30 min then filtered and washed with MeOH and dichloramefhane. 
The solvents wero conocntTated to dr>ness to give tlae title product 

StepC 

f2SV3»l4-[3-f4' ~"'^un rQ>biDhenvU4-y1oxvVpror)oxv1i3henvU-2"methoxV"propi 
15 acid 

(2S)-3-[4-(3-Bro-x-^-;'>ropoxy)-pheny]]-2-n-iethoxy-propioiiic acid ethyl ester from 
Example 173, S' ") A was treated with 4'-Fluoro-biphenyl-4-ol from Step B under 
the Standard Prccedi' re J. The compound tlius obtained was allowed to react xmder 
Standard hydroly-is yrocednre C (NaOH) to give tlie title compound. MS(ES) for 
20 C25H25FO5 [U K Ut: ^'42, [iVHNa]'': 447. 

Example 212 

r2SV3-{4«f3~r4'-^'^'M-Nro-bi p]ienvl-4'V ]oxvVnronoxv1- phenvl}-2-methoxv-propioiiic 
acid 
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4-chlorobiphenvl-4- ol 




5 The title compound was prepared following the procedure described in Example 
211, Step B with 4-chloropheny] boronic acid. 

StepB 

10 r2SV3-l4-[3-f4'-C h]oro-biphenvl~4-v]oxYVpropoxv1-phenvll'>2-methoxv-pi^ 
acid 

(2S)-344-(3-BrGrv>propoxy)-pheny]]-2-nielhoxy-propionic acid ethyl ester from 
Example 173, St'/p A was treated with cliloro-biphenyl-4-ol from Step A under the 
Standard Proced VI re J. The conipoiind thus obtained was aUowed to react under 
15 Standard hydrolysis procedure C (NaOII) to give the title compound MS(ES) for 
C25H25CIO5 [M :^ ''i]': 463, [M+H]^: 4 : 1 . 

Example 213 

(2S)-3-f4-[3- f3\f' -ris-tji\nuoromet]w]4-^i^:>henv]-4-v I oxvVpropoxv]-phenvI}-^^ 
20 methoxy-propi^ ^ac^id 
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SteoA 

3*,S'-Bis-trifluoromethvl-biphenvl-4-o] 




OH 



The title compound was prepared following the procedure described in Example 
5 211, Step B witlT 3,5-bis(trifluoromethyl)phenyl boronic acid, • 

StepB 

f2S>-3"{4-[3-f3\5'-Bis-1rifluoroiTief:hvl-bii3hejnd-4-v1oxvVprDpox^^ 
10 mefliox:v-propiV '^'c acid 

(2S)-3-[4-(3-Br'-'''^o-propo:<y)-phenyl]-2-niethoxy-propiomc acid ethyl ester from 
Example 173, S p A was treated wilb 3',5'-Bis-trifluGromethyl-biphenyl-4-ol from 
Step A mider the Standard Procedure J . Ilie compound thus obtained was allowed to 
react under Standnrd hydrolysis procedure C (NaOH) to give the title compound. 

15 MS(ES) for C:/ iFaOs [M+Na]^: 565, [M+H] ' : 543. 

Example 214 

f2SV3-M43-r^i -'"' ben2Qfuran-4-yl-p h enQyv )- pi-rvnoxvVphenyl}-^'-methoxy- 
propionic acid 




20 



Step A 

4-Dibenzofuran -yl -nli enol 
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The title compound was prepared following the procedure described in Example 
211a Step B with 4-dibenzofurane boronic acid. 

5 StepB 

f2SV3"{4-[3-f44 7i ben2Qfitran-4~y l- phenoxy)"propoyvVphenvl)*2-methoxv^ 
propionic acid 

(2S)-3-[4-(3-Bronio-propoxy)-phenY]]--2-metlioxy-propioiuc acid ethyl ester from 0, 
Step A was trea^ ^ -! with 4-Dibenzofui:cni-4-yl-phenol from Step A under the 
10 Standard Procedi: ; e J. Tlie compound thus obtained was allowed to react under 
Standard hydroly.^is ]}iocedure C (NaOII) to give the title compound, MS(ES) for 
C3iH3o06[M+i^^'"': 519. 

Example 215 

15 (2iS^-2"Metho>: v - ^ - 1 4 - [ 3 - (4 ' -phe noxy-b i nli e n yl -4- y ] q x vVpropoxvJ-phenvl) - 
propionic acid 




20 



Step A 
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OH 



The tifle compound was prepared following the procedure described in Example 
211, Step B with 4-phenoxyphenyl boronic acid. 

5 StepB 

f2i Sl-2-Meaoxv-3 :^(4-r3rf4*- nhenoxv4^rnhenvl-^ 
propionic acid 

(2S)-3-[4-(3-Bron-o-propoxy)-phenyl]-2-methoxy-propionic acid ethyl ester ftom 
Example 173, Sf A was treated with 4'-Phenoxy-biphenyl-4-ol from Step A mider 
10 the Standard Procedure J. The compound thus obtained was allowed to react mider 
Standard hydrolysis procedure C (NaOH) to give the title compomid. MS(ES) for 
C31H30O6 [M+NT^-'^'': 516, [M+Naf : 52L 

Example 216 



15 



acid 




Chiral 0^ 




O 



Step A 



20 4-Thiopheq--2-y1-j:Vqnol 



The title compound' .v^is prepared following the procedure described in Example 
211, Step B witli '* phcne-2-boronic acid. 
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StepB 

f2jS^-2-Methoxv044-[3-f44hiophen-2-vl-DhenoxvVpropoxv]-phenvl}>pr^^^ 
acid 

5 2S)-3-[4-(3-Bron^o-propoxy)-pheny]]-2-metboxy-propionic acid ethyl ester jfrom 
Example 173, S(n A was treated with 4-Thiophen-2-yl-plienol from Step A under 
the Standard Pror.f^.dure J. The compound thus obtained was allowed to react under 
Standard hydro'V's is procedure C (NaOH) to give the title compound, MS(ES) for 
C23H24O5S pvd-i ; Ha]': 430, [M+Na]"": 435, 

10 

Example 217 

(2S)^3'{4-[3-(3 ' - hloro-binhenvl-4-v ^ rwv)-]:)ropox\^1- Dhenvl}-2-methoxv-propiomc 
acid 

Chira! O 
/=< 0-CH, 



/ 

Cl 




15 Step A 

3'-Chloro-biphe p vl-4-ol 



CI 

The title compor'r::! was prepared following tlie procedure described in Example 
211, Step B wir^ 3-chiorophenyl boroiiic acid. 

20 

StepB 

f2iS^-3-{4-[3-r3'--^"hl oro~bipher^yl-4-vlox v)-pronovv]-p henvU"2-methox^^^^ 
acid 
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(2S)-3-[4-(3-Bronu)--propoxy)-phenyl]-2-iTiethoxy-propionic acid ethyl ester from 0, 
Step Awastrea^ i with 3'''Chloro-biphenyl-4-ol from Step A imder the Standard 
Procedure J. The compound thus obtained was allowed to react under Standard 
hydrolysis proce /.ae C (NaOH) to give the title compound. MS(ES) for C25H25CIO5 
5 [M+NH4f : 458, [Mi-Na]'': 463. 

Example 218 

(2iS)-3-{4-[3-C2 ' ' ' ^ro -biphenv1-4-vlQXYV DroD 0xvVohenvl>-2-methoxv-propionic 



10 




The title compot- 1 was prepared following the procedure described in Example 
15 21 1, Step B wif ' ^ -cMoroplienyl boronic acid 

StepB 

I2£ir3i{4JM2^'"> ^^ ro-bip1ienv1>4-vloxvV nron oxv1-phenvU-2-meihoxv-propionic 
acid 

20 (2iS)-3-[4-(3-Brr ^o- '^] npoxy)-phenyl]-2-methoxy-propiomc acid ethyl ester from 
Example 173, f A was treated with 2-ChIoro-bipbenyl-4-ol from Step A under 
the Standard Pr: !' '■e J. The compound thus obtained was allowed to react under 
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Standardhydro'^' T. procedure C (NaOlf) to give the title compound. MS(ES) for 
C25H25CIO5 [M ' n.^: 458, [M+Naf : 463. 

Example 219 

5 (2S )'3'f4'\3'(T' '^ ' Moro-bjphenv]-4-v]oxvV pro poxv]-pheDvn-2-metfaoxV'-propionic 
acid 

Chiral Q, 

OH 




F 




Step A 

2-FluoTO-bipher ' 4-o] 



10 

The title compour/! was prepared following llie procedure described in Example 
21 1, Step B with ^ f-icrophenyl boronic acid 

StepB 

15 f2SV3-l4-[3-r2'-- " '^ ro>b)Dhenvl-4- vloxv)-DronoxvV phenvl}-2-methoxV"propionic 
acid 

(2S)-3-[4-(3-Bro-- ^>-propoxy)-pheny)]-2-metboxy-pjopionic acid ethyl ester firom 
Example 173, S' - A was treated with 2-i?luoro-biphenyI-4-ol from Step A under the 
Standard Proced J. The compound thus obtained was allowed to react under 
20 Standard hydrol:/ . jnocedure C (NaOH) to give the title compound. MS(ES) for 
C25H25FO5 [M4->^ : ':442, [M+Na]'':447. 
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Example 220 

(2S)-3-{4-\?>'(A enz o[ 1 .31dioxo]-5-vUnhenQxvVt)rQpoxv1-T)henvll->2-inetfaoxv- 
propionic acid 



The title compon nd was prepared following the procedure described in Bcample211, 
10 Step B with 3,4-r?ethyIenedioxophenyl boron ic acid 

SteoB 

(2iy)-3-{4-[3-(4- ' " -n/j:)ri J1 dioxol-5-v1-phenoxvVpropoxv1-'phenvU-2--niethoxv- 
propionic acid 

15 (2S)-3-[4-(3-Bro-o-propoxy)-pheny]]-2-methoxy-propionic acid ethyl ester from 
Example 173, Si: A was treated with 4-Benzo[l,3]dioxol-5-yl-phenol from Step A 
under the Standr ! Procedure J. The compound tluis obtained was allowed to react 
under Standard V iroJysis procedure C (NaOII) to give (he title compound. MS(ES) 

forC26lfc607 [V rrvy-: 468, [MWr: 473. 

20 

Example 221 

(2S)'3-f4-\3-(4' ' •^-Buh']-bi pheny]-4 -v]Qxv)-nrQpox v1-phmvl}-2-methoxv- 
propionic acid 




5 



Step A 

4-Benzo[1.31dio v n]-5>v]-phenol 




wo 02/100813 



PCT/US02/16950 



-283- 




5 The title compo^'-i^l \y?.z prepared following the procedure described in Example 
211, Step B with '-/377-butylphenylboromc acid 

gtepB 

f2iS^O-{4-[3-f4^ t--rt-Bi{tvl-bi phenYl'4-v]ox vVD ropoxv1-phenvU-2"met^^ 
10 propionic acid 

(25)-3-[4-(3-Brcj^-'o-]-ir'^poxy)-pheriyl]-2-methoxy-propionic acid efhyl ester from 
Example 173, ^ /. Vvas ixeated wiili 4'-/erM3iilyl-biphenyl-4-ol from Step A 
under the Standar : Procedure J, The conipound thus obtained was allowed to react 
under Standard h\ clro lysis procedure C (NaOH) to give the title compound. MS(ES) 

15 for C29H34O5 [M'!-NyT4]"': 480, [M-fNa]"": 485. 

Example 222 

f2iS^-2-Metfaoxv -^ - 1/ -^7 - G'-trinuoro mr-^hoxv-]-) i phenyl -4-yloxvVpropoxv]-phenyl} > 
propionic acid 
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0 



F 



Step A 

3'>Trifluorometboxv-biphenv]-4-ol 




OH 



5 The title compound was prepared following the procedure described in Example 



StepB 

f2iS^-2-Metfaoxv-3-l4-[3-G'4TifluorQir!e^hoxv-biphenvI-4-vloxvVpropoxv)^^ 
10 propionic acid 

(2S)-3-[4-(3-Bror^oi3ropoxy)-phenyI]-2-rnethoxy-propiomc acid ethyl ester jfrom 
Example 173, Ste]n A was treated witli. rV-liifluoromethoxy-biphenyM-ol from Step 
A under the Stanclri d Procedure J. The compound tlius obtained was allowed to 
react under Standa rd hydrolysis procedure C (NcjOI-I) to give the title compound. 
15 MS(ES)fpr C26H-F3O6 [M+Naf : 513, ("M-hllf: 491, 

Example 223 

(2»y)-2-Methoxv-3 - l4-[3-( ^i'-tTinuorome iho xv-bio)ienvl-4-yloxvVpropoxv1"phenvl}'» 
propionic acid 



211, Step B with 3-trifluoromethoxyben5:ebe boronic acid 
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-2S5- 



F F 




O-CH3 



OH 



Step A 

4'-Trifliiorometlinxv-bii->henvl-4-ol 



o 




OH 



F F 

5 The title compound was prepared following the procedure described in Example 
211, Step B wit;h 4-ld.fluoroinethoxybenzene boronic acid 

StepB 

(2iS^-2-Methoxy -3- (4-f3-r4 -trifliioroTiiethoxY-biDlienvl-4-vloxvVpro^ 
10 propionic acid 

2S)-3-[4-(3-Broirio-propoxy)-phenyl]-2-methox.y-propionic acid ethyl ester firom 
Example 173, St-^p A was treated with -r-Trifluoroniethoxy-biphenyM-ol from Step 
A mider the Stando rd Procedure J. The compound thus obtained was allowed to 
react under Stam^-rd hydrolysis procedure C (NaOIT) to give the title compound. 

15 MS(ES)for Csn^^T'-FjOo [M-f-Ni-x,]"": 5^S, [Mmi]'": 513. 

Example 224 

(2iSl"3-f4"l3-M- r ~ Ch]nro-ben7.oylanv!noV phenoxy1- Dropoxy>-phenvlV2-methoxy- 
propionic acid 



20 
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Step A 

P'Aminopheno] li nked to Wang's resin 

A suspension of: \''aDg's resin in THF/CH2CI2 was treated with DIAD (5 eq), Ph3P 
(5 eq) and p-nit t ;heno!(5 eq), Tlie mixlTire was stirred overnight and then the resin 
5 was filtered tbrc- and washed with MeOI-I/CHoCli several tunes. After dried the 
resin was suspeiy ■ i^d in DMF and treated with SnC]2 (1 0 eq) and stirred again 
overnight Filte' -d and washed witli MeOH/CH2Cl2 several times and dried to give 
th product 

10 StepB 



A suspension of ]^-aminophenoI linked to the Wang's resin from Step A (1 eq) in 
dichloromethan - ■ -as t]-catcd with lriel'^iy]pnine (2m]/nimoI) and 2-chloro-ben2oyl 
15 chloride (10 eq\ i he mixture reaction was stirred fm 1 hour and then the resin was 
filtered, washed ^ ith ^s'jeOEJCEnCh several tur ?s and dried. The resin was then 
treated with TFA 35%/H20 5% and stirred at room temperature for 30 minutes. 
Filtered and wa^-' td with dichloromethane/methanol and concentrated to dryness to 
afford the title r-ipound. 

20 

StepC 

r25^-3-f4"{3-p - ' -Chloro-benzov]aniinoV!-^hpn'"yA''^~nro poxvl"pbenvlV2-methoxy-' 
propionic acid 

(2S)-3-[4-(3-B'--^^^o-jn-opox.y)-]}henyl]-2-merhoxy-p^^ acid eliiyl ester fit)m 
25 Example 173, 1: t- A w-s treated with 2-Chloro-N-(4-]\ydroxy-plienyl)-benzamide 
fi:om Stq) B m: ' .he Standard Proce'^Mre ,T. The compound thus obtained was 
allowed to reac der Standard ■hydrol>'."js j^roc-^^'u re C (NaOH) to give the title 
compound. M? ) for C26H:26C1N06 A . 
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Example 225 

f2iy)-2-Metho> ' ' ^-f4-0~[4>f2-niethQ>:v4'^pn7oy]a3TLinoVp h ^iioxv]"propoxy}*- 
phenvD-prop io^' c; acid 



wifh2-met]^ox:- '•'•nzo;'] chloride. 

10 

StepB 

f2SV2>Methoyv "^4 -}3-["4-f2-metiiox v>br-'r^^^^^^^-niin oVphenoxv1-propoxv}- 
phenyjO-propio; -icid 

15 (2iS)-3-[4-(3-T?r' ••'o-propoxy)-phenyl]-2-methoxy-propiomc acid etbyl ester from 
Example 173, A v\'i:s treated witli i ■:-(4-Hydroxy-phenyl)-2-methoxy- 

benzamide fror^ ' *n A under the StaiKi uc r^-^ce^lure J. The compound thus 

obtained was a' H ) > react under St.: - ' ' ■ / ^Vcfs procedure C (NaOH) to 

give the title cc r.nd. iVIS(ES) for C 71' !:.>'C7 ' H]"^: 480, 

20 

Example 226 

methoxy-prop i' 'jcil 




2 Step A 

N-f4-HydroxV" ^ ' yl^- 2-methoxy-be n? 3 ^ H e 




The title compo^^ -id was prepared foUowijia the procedure described in 0, Step B 
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5 




Tbe title compoimd was prepared foI1o^^'ing the procedure described in Example 
224, Step's with r.2-Dimethyl-propiouyi chloride. 



10 (2iSV3-f4"{3-[4-r r . '^.- DiTriethv1-propionv ! airiinnVpheiK)xvVpiopoxy)"phm^ 
methoxv-propior ' jcid 

(2iS)-3-[4-(3-Bro-!'>^-prono>:y)-phenyI]-2--methoxy-prop!Oiuc acid efhyl ester from 
Example 173, Si - A m':3s treated with N-(4-PJyf! Txy-phenyl)-2,2-dimethyl- 
15 propionamide fic Step A under the Standard Frof-edure J. The compound thus 
obtained was alJ^- • d to react under Star.dard liydr- '•''^ is procedure C (NaOH) to 
give the^titie con- nn± MS(ES) for C^iH^iNOs [VM-lJ'*': 430. 

Example 227 

20 (2^S)-3>(4-{3>-[4-f^ ^hi^ro-^vnzov]aniiP-'^--^-'-nn^vi^prnooxv>,phenvlV2>met^^ 
propiQpjc acid 
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Step A 

3-Fluoro-N-f4-h y^d roxy-phenvIVbenzaniide 




H 




F 



O 



HO 



The title compoinul was prepared following the procedure described in Example 
5 224, Step B with r-Fluoro-benzoyl cM^rido. 

StepB 

(2iS^-3-f4-(3«r4-r 3 -FluorQ-benzovlam ipo)-'Pliencxv1-D ropoxvV-phenvlV^^ 
propionic acid 

10 (2jS)-3-[4-(3-Bro'^io-propoxy)-pheny]]-2-methoy y-propiomc acid ethyl ester from 
Example 173, ^ A was ixeated wifn ?-F'^5orr-N-(4-hydroxy-phenyl)-benzamide 
&om Step A und tht: Standard Procc lure J. The compoimd thus obtained was 
allowed to react vr.-der Standard hydrolysis procedure C (NaOH) to give the title 

compound. MSQ"'') for CoeHjeFNOo [M ' rf : 46S. 

15 

Example 228 

f2iy)-2"MethQxv- - -{d^ ? - l4-(3'meihoy v-h nzc}' \ m\r n )-r)henoxv]-propoxy } - 
phenvlVpropion ' ^nd 




20 



Step A 

N-f4*Hvdroxv-p^ - --- ^/n-3->methoxv-bep -^-^'i^--^e 
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The title compound was prepared following t.lie procedure described in Example 
224, Step B with 3-niethoxy-benzoyl chloride. 

StepB 

5 f2iy)''2-Methoxv-3 -(4- (3- T 4-G-me(hoxv-benzov]aminQ)-phenoxv]-propoxvl - 
pbenvlVpropionic cicid 

(2S)-3-[4-(3-Bro^^'^o-propoxy)-pheny]]-2-niet^-'oyy-propioiiic acid ethyl ester ftom 
ExaiEple 173, Sr/^ A. was treated wilh N-(4-Hyi/roxy-phenyl)-3-methoxy- 
benzamide from F!ep A under the Standard Procedure J. ITie compound thus 
10 obtained was allov\ ed to react under Standard hydrolysis procedure C (NaOH) to 
give the title coirpound. i\lS(ES) for C27H29NO7 {M+H]^: 480. 

Example 229 

f 2iyi-2-Methox Y - ^ '4-<^^-rd.f3-niethv^-h^n7ov<^'^-'inoV Dhenoxv1-propoxv^ 
15 propionic acid 




Step A 

N-f4"Hvdroxv-! j]^ ^n v]V3-niethvl-benz ;-'- niide 



HO 



H 




20 The title compon^"^ was prepared foll^v^ing the procedure described in Example 
224, StepB wit^- f -ncihyl-benzoyi chl'^dc':. 



Step B 

(2iS)-2"Methoxv -?^ ^ - (3-[ 4-n-meihv] -^--enynvi9>-^^ inQVohenoxyJ-propoxvl'phenylV 
25 propionic acid 
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(2S)-3-[4-(3-Bromo-propoxy)-phenyl]-2-methoxy-propiomc acid ethyl ester from 
. Example 173, SI'^-t A was treated with N-(4-Iiydroxy-phenyl)-3-methyl-beiizamide 
&om Step A unci' 'r ihe Standard Procedure J. The corapound thus obtained was 
allowed to react ^' icier Standard liydrol^'sis procedure C (NaOH) to give the title 
5 compound. MS'; :S) for C27H29NO5 [M+H]': 464. 

Example 230 

f2iS^"3-f4-(3-r4 -r ) jnuo rO"beiizov]aniinQV nhenoxvVpro Doxv>''phenvlV2'>methoxv- 
propionic acid 



Chiral 




The title compoir^^i was prepared following the procedure described in Example 
15 224, Step B \vi:'- ' ' luoro-benzoyl chlorir^-.. 

StepB 

(2S)-3-'(4-{3-[4-( ' ^lun rQ-benzovlaiiiinoV nh enoxv1-nropoxv'V'phenvl)-2-methoxy- 
propionic acid 

20 (2S)-3-[4-(3-Bv'^''^To-propoxy)-phenyl]-2-;^-:^t:io.\y-propiomc acid ethyl ester from 
Example 173, f A wa^^i treated wii'^ •-T'^''oro->]-(4-hydroxy-phenyl)-bexizamide 
from Step A unci Staadard Procedure J. The compound thus obtained was 
allowed to react ' jr Standard liydrojysis proreclure C (NaOH) to give the title 
compound. MSr^'^ for C26H26FNO6 [IvRir^": 4^^ 
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' Example 231 

f2»S^"3-f4-l3-r4-f 4-. Chloro-benzovIami? io) -phenoxvlM.^ropoxv)-phenvl^^^ 
propionic acid 




Hxe title compoar* > was prepared follo^^■ing the procedure described in Example 
224, Step B witl^ ':hJoro-benzoyl chloride. 

10 

StepB 

f2i$V3"(4-{3-[4- r^ Chloro-benzoYlamipo)~o^^enoxv1-i:)rQPoxy}-phenvlV2-metfaoxy 
propionic acid 

(2iS)-3-[4-(3 -Brc^'^^^-pcnpoxy) -phenyl] -2 -nielhoxy-proniom^ acid ethyl ester from 
15 Example 173, T V was treated with 4-chloro-N-(4-hydroxy-phenyl)-beiizamide 
from Step A unc i d Standa rd Proced ' i rc J . The com pound thus obtained was 
allowed to react u ^or Standard h3^droIysis procedure C (NaOH) to give the title 
compound. MS(^' " for C26H26CINO0 [: 1^1' 4S4. 

20 Example 232 

Q5}:2d^lsfllo^^':'^ y 1 - rs-^ -(4-Tnethoxv- ^-^^nzn\^]M^-'MnoV nhenoxv]"propoxv}- 
phenvlVpropior *id. 
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HO 



hp; 




o 



CH3 



Step A 

N-f4-Hvdroxv"Ty ' '=>. nv1V4-methoxv-ben2ai'nide 




'3 




H 

N 



0 



HO 



5 The title compound was prepared following the procedure described in Example 

224, Step B wi''-' ^raelhoxy-benxoyl chloride. 

StepB 

f2iS^*2-Methoxv -? - r4-l3--[4-r4-methoxv-benzovlaminQVphenoxv]-propoxy>- 

10 phenvlVpropioT i • ^ fidd 

(2iS)-3-[4-(3-B'' '^-propox3')-phenyl]"2-niethoxy-propionic acid ethyl ester from 
Example 173, f • A was Ixeated with 4-methoxy-N-(4-hydroxy-phenyl)-betizainide 
fiom Step A ur. * the Standard Procedure J. The compound thus obtained was 
allowed to react i: Kier Standard hydrolysis procedure C (NaOH) to give the title 

15 compound MS^^- ') for C27H7.9NO7 [M-rH.]'': A90, 

Example 233 

(?g)-2-Methoy- ' (4-n'f4-phenvlacelv^qn-^ino-rhenn vvVpropoxv>phenvl>- 
pyppippic acid 



Chirai 




0 



20 



Step A 
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The title compownd was prepared following the procedure described in Example 
224, Step B with Phenyl-acetyl chloride. 

. 5 StepB 

(2)S^-2-Methoxv-3"(4-f3"r4-phenvlacetvlamin.o-phenoxvVpropoxv]"phenyl}- 
propiomc acid 

(2iS)-3-[4-(3-Bro'^io-pro]?oxy)-p]"ieiw1]-2-nietJtoxy-propionic acid ethyl ester &om 
Example 173, Stcn A was treated wi^h N-(4-HydroxY-pheiiyl)-2-phenyl-acetamide 
10 jfrom Step A und x the Standard ProcL'«.iure J. The compound thus obtained was 
allowed to react uiider Standard hydrolysis procedure C (NaOH) to give the title 
compound MS(PS) for C:7H29N06 [M-H] ': 484. 



Example 234 

15 (2t?)«3"f4" -f 3 '\4' (^ -Chl oji'i£:en''_ny]}2P]l^ n n x v 1 - ii rov o x v \ -phenyl V2-methoxv-' 
propionic acid 




4-TributylstannP '^^^l-pbenol jinked to V/'^rL- - ^-tfin 




p-Iodophenol linl-'^'.d to '.^ 'nr\g's resin ftnm Ex'>">v^?'=i 211., Step A, was suspended in 
toluene and bis-tr*')ii tyltia was added (5 eq). The inLxture reaction was stirred at 
IOO°C overnight, llien filtered through and the resin was washed with 
CH2Cl2/MeOH/J "-xanc'.\y;^OTI 'CTI2G2 1^^ 'hat compoundL 
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StepB 

f2-Chloro-phenv1Vf4'-hvdroxv-p]ienvn-n-tcih^no nej 



O 



CI 



HO" 




4-Tributylstannanyl-plienoI linked to Wang's resin from Step A (1 eq), Pd2(dba)3 
5 (0.3 eq) and K2CO3 (70 me) were suspended in TliF/Diisopropilmethylainiiie. To 
this mixture 2-cb.loro-ben7oy] clilorif'e pd^^^^d and stirred for 2 hours. The 
suspension was filtered and the resin \\'aslied wiih MeOH/CHiQi/DMF, then HCl 
diluted/dioxane and Na2C03 5%(dioxanc) and DMF/MeOH/CHiCla. Once the resin 
was dried TFA 95% and ChLCh were adcfed and d\c mixture stirred at room 
10 temperature for 30 nxin. The resin wis Hll^^r-d c'-id washed with MeOH/CH2Cl2. 
The solvents were coll "c^ed and concentrat'oc tc ^'ryr.^ss to give the title product 

StepC 

15 propionic acid 

(25)-3-[4-(3-Brorno-prcpox3')-phenyi]"'l-nTefho:'^v~pi'ApioTiic acid ethyl ester from 
Example 173, Ste- A vas n-eated wiih ("-C^?;;- -■'^^^-yl)-(4-hydroxy«-phenyl)- 
methanone from Step B i nder the Sta : ud Prcc ' ir J. The compound thus 
obtained was allowed to react ujider S'nnd:n-d h}' 'rolysis procediu:e C (NaOH) to 
20 give the title coinpound. MSfES) for CyU?/'':C- ' : 'Ha]^: 491,IM+H]'": 469. 

Example 235 

f2.S^-2-Methoyv-3 >-r4- 1 ^ -^-.!-6v^ph<h^^'-i- * 1 '--- henoxv>propoxv}-phenyn- 

propionic acid 



25 




o 
o 



ea 

5 
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Step A 

f4-HvdiDXV-plienvi.Viian]Tthalen-l-vl-methi:i n QPe 



O 





ho" 

The title compoimd was prepared following the procedure descnbed in Example 
5 234, Step B with naphlba]ene-l-caL-bony! clilcri le. 

Steps 

f2.Sl-2-MethoxV'3 -{ 4- 1 3-|'4-rnaphthaIpne- 1 -c prbonvl V phenoxv]"propoxvl-phenvlV 

10 (23)-3-[4-(3-Bromo-propoxy)-pheny i]-?.-aiic! hoy ; '-propionic acid efhyl ester from 
Example 173, S'lep A v.-ns treated \vith (4-Hyflrr 'y-phenyl)-ii25)htbalen-l-yl- 
methanone from Step A under the Stm'lard Pre -edure J. The contpound thus 
obtained was allowed to react under Standard hyriro lysis procedure C (NaOH) to 
give Ihe title compound. MS(ES) for CjoH-Oc 507,[M+H]*: 485. 

Example 236 

(2iS)-3"(4-l3-r4 -n-F]rioro4ien2ovlVrh^^^-^^-''i-o''^poy v|-p^ 
propionic aci^^ 




20 Step A 

G-Fluoro-phe iv ^- vr4.-h v drox v- p henvl '>---^ethar 2:-"= 



CO 

LU HO 




The title compound was prepared follnwing the ; . ocedure described in Example 

234, Step B with 3-Fi'joro-benzoyi chloride. ' 
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StepB 

f2^-3-f4-l344>f3-F]iioro-benzov1VphenoxYl-DrQnoxy)-phenvlV2-metfaox 
propionic acid 

(25)-3-[4-(3-Bromo-propoxy)-phenyI]-2-methoxy--propionic acid ethyl ester from 
Example 173, Step A was treated with (3-Fluoro-phenyl)-(4-hydroxy-phenyl)- 
methanone from Step A under the Standard Proc-idure J. The compound thus 
obtained was allov>/ed to react under SLandard hy^lrolysis procedure C (NaOH) to 
give the title cci-poiu^d. MS(ES) for C.cHisFOf, [M-i-II]'': 453.5. 

Example 237 

f2iS)-2-Metbo>: v-3 -(4-1 ^ - [4-G-meth ox^^-beazoy^^ -nhp.ii oxvl-propoxy}-phenvlV 
propionic acid 



step A 

f4"Hvdroxv- Db^ '-^ : ' ^ V n - nielbox y-phen ; ^ Vmeth?^ <^ n e 

0 





HO 

The title compoinxl was prepared follov^ ir.g the procedure described in Example 
20 234, Step B wit': r-met^-i^xy-benzoyl cl.loride. 

StepB 

f 2iy)-2-Metb ox ^ ^ - " - f 4 - ( 3 - [4 -(3 -me i box y- -^e 7 o ^ ^ ^ oxy 1-propoxy} -phenylV 
propionic acid 

25 (2iS)-3-[4-(3-Bron^o-propoxy)-phenyl]-?.-me- ho>:'''-^^^-oniomc acid etiiyl ester from ' 
Exanq>le 173, 5"- ^ A \ -^s treated wi^'-^ [ Tyh;-. y-pl ■'■ayi)-(3-me1ho3Q^-phenyl)- 
mefhanone fronr lep A tuider the Stant: ud Pf'^'-.-rdiirc J. The compound thus 
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obtained was all^'ved to react under Sl -iidard h' drolysis procedure C ^aOH) to 
give the title C03v;)0imd: MS(ES) for QziUz^O-, [M-i-H] '': 465. 



o 
o 



CO 

LJJ 



10 



Example 238 

5 f2iS^-2-Methoxv - 3-(443-[4-('nai3lith3l c»-s-2- carbonvn-phenQXvl-propo3Cv}-pharylV 
propionic acid 



O Chiral 




Step A 

f4-Hvdroxv-phe '-'' 'n-Tia p'-'thale n-2-v l- ir °t'^f'^p 

O 



HO 




The titiie compound was prepared foltovx ing (he ^^locedure described in Example 
234, StepB witii naph{halene-2-ciirbon}'l chjoride. 

StepB 

15 f2iS^-2-Methoxv- ? -(4- (3 - |"4-(na ph rhn ^ -'>"^-2-cpr^ -^nyl^-ri henoxvl-propoxv^-phenvlV 
propionic acid 

(2iS)-3-[4-(3-Brop^o-propoxy)-phenyn-?.-me*h^^''-]n-^pio^^^ acid eftyl ester from 
Exan5>le 173, St- ^ A vas treal:ed wkh .;4-}Tyc]r-. *y-phenyl)-naphthalen-2-yl- 
meflianone frorri ,::!ep A under the Siai.y'ard frorodure J. The compoimd thus 
20 obtained was allr-ved lo react under StiMdare! I- 'lrolysis procedure C (NaOH) to 
give the title coirpound. MS(ES) forCrH:n06 r\fi H]'": 485. 

Example 239 

f231-2-Methoxv -'^-(4-r7■f^4-r4-n•let]^^^^^ '-iT^Qv^^ ■ leno? v l-propaxvl-phenvn- 
25 ytmmc acid 
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o o Ohfral 




5 The title compound was prepared follov/ing the procedure described in Example 
234, StepB with 4-melliyl-beia2oyl chloride. 

Steps 

faSl-2-Methoxv~3 -( 4- {3-1 4-( 4-metb vl-beiizov] VDhenoxvVpropoxyl-phenvlV 
10 propionic acid 

(2iS)-3-[4-(3-Bro'-TO-propoxy)~phenyn-2-me(:h--xy-prop{onic acid ethyl ester from 
Example 173, S^c.p A was treated wilii (4-IIydroxy-phenyl)-p-tolyl-metbanone from 
Step A under the Standard Procedirre J . The corapound thus obtained was allowed 
to react under Si:aiKlard hydrolysis procedure C (NaOIi) to give fhe title compound. 

15 MS(ES) for C27i:-;06 [M-rNtt}]"": 471 [M-i-JT]': 449. 

Example 240 

r2iS^O-f4-l 34^-^^\2~Dhiiethvl-pronionv]Vnheroxv1-pro DQxv}-phenvlV2"^ 
propionic acid 



20 
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0 



'3 



HO 



The title compound was prepared following the procedure described in Exanq)le 

234, Step B wit/. ':,2-Dimethyl-propionyl chloiide. 

5 gtepB 

f2iS^"3"f4-l3-r4"f7.2-Dimethvl"propioTwlV phenovv]- propoxyl*phenv^^^ 
propionic acid 

(2S)--3-[4-(3-Brr p-io-propoxy)-pheny]]-2-j]ielhoxy-propiomc add efhyl ester from 
Example 173, f i A vs^as treated with l-(44]}''''-ox.y-phenyl)-2,2-dimethyl-propan- 
10 1-one jfrom Step .-^ leader the Standard Procedure J. The compound thus obtained 
was allowed to react under Standard iTydrolysis procedure C (NaOH) to give the title 
compound. MS(:2S) for C24H30O6 [M'i-NH4]': ^' 37 [M+H]'^: 415. 

Example 241 

15 f2iSl-3-{4-r? " ^_bu 1^ n-^/i -p hen oxy) -^^ ''opo^' he nv])-2"methoxy"propionic acid 




Step A 

l"f4-Hydroxv- ]- - ^1 ylVz-rnethyl-prop^-^^-l -one 

O 



The title compound was prepared following the nrocedure described in Example 
234, Step B with Tsobutyryl chloride. 



20 
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Step A 

f4-Hvdroxv-phenvn-p4olvl-inefliaiione 




Chfral 




5 The title compound was prepared following the procedure described in Example 
234, Step B with 4-methyl-beiizoyl chloride. 



StepB 

r2^-2-Methoxv>3-f4-l3-r4-f4-methvl-ben2ovlVphenQXvl>-propoxv}-phenvD-- 
10 propionic acid 

(2»S)-3-[4-(3-Bromo-'propoxy)-phenyl]-2-methoxy-propiomc acid ethyl ester from 
Example 173, Step A was treated with (4-Hydroxy-phenyl)-p-tolyl-methanone from 
Step A under the Standard Procedure J. The compound thus obtained was allowed 
to react under Standard hydrolysis procedure C (NaOH) to give tJie title compound. 
15 MS(ES) for C27H28O6 [M+NH4]^: 471 [M+H]'': 449. 

Example 240 

f2.S^-3-f4-l3-[4-r 2.2-Dimethvl-propionvlVphenoxv]-propoxvl-phenvlV2-methox^^ 
propionic acid 




SIsbA 

l-f4-Hvdroxv-phenvlV2.2-dime1hvl-propan-l-one 
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The tiHe compound was piepared following fhe procedure described in Exan^le 
234, Step B with 2,2-Dimethyl-propionyl chloride. 

5 StepB 

f2j^-3-f4-f3-r4-f2,2-Dime&vl-t)n)pionvlVphenoxv1-propoxv^- phenvlV2-m 
propionicacid 

(2S)-3-[4-(3-Bromo-propoxy)-phenyl]-2-methoxy-propiomc acid ethyl ester from 
Example 173, Step A was treated with l-(4-HydrDxy-phenyl)-2,2-dimefhyl-propan- 
1 0 1 -one £rom Step A under the Standard Procedure J. The compound thus obtained 
was allowed to react under Standard hydrolysis procedure C (NaOH) to give the title 
compound. MS(ES) for C24H30O6 [M+Naj]"": 437 [M+H]"": 415. 

Example 241 

15 (2iSl-3-{4-r3-f4-Isobutvrvl-phenoxvVpropoxv1-phenvn-2-methoxv-propiomcacid 

^ Chiral - 



The title compound was prepared following the procedure described in Example 
234, Step B with Isobutyryl chloride. 




Step A 

l-f4-Hydroxv-phenvlV2-methvl-propan-l-one 



20 
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StepB 

f2,S^-3-f4-r3>-f4>-Isobtttvryl-»T3henoxvVtn:opoCT^ 

(2iS)-3-[4-(3-Bromo-propoxy)-phenyl]-2-mefhoxy-propiomc acid ethyl ester from 
5 Example 173, Step A was treated wilh l-(4-Hydroxy-phenyl)-2-methyl-propan-l- 
one from Step A under the Standard Proceduie J. Hie compound thus obtained was 
allowed to react under Standard hydrolysis procedure C (NaOH) to give the title 
compound. MS(ES) for C23H28O6 [M+NH4f : 423 [M+H]*: 401. 

10 Exan^le 242 

f2g)-2-Methoxv-3-/4-{3-f4-f3-phenvl-propionvlVphenoxv]"prQpo]w}-p^ ^ 



propioDic acid 



Chiral 




Step A 

15 1 •'f4'Hvdroxv-phenvlV3-phenyl-propan-l-one 




The title compound was prepared following the procedure described in Example 
234, Step B with 3-Phenyl-propionyl chloride. 



20 StepB 

r2>S^~2-Methoxv--3--f4-{3-f4-(3-phenvl-propionvlVphenoxv]"propoxvl"phenvlV 
propionic acid 



(2S)-3-[4-(3-Bromo-propoxy)-phenyl]-2-methoxy-propionic acid ethyl ester from 
25 Example 173, Step A was treated with l-(4-Hydroxy-phenyl)-3-phenyl-propan-l- 
one from Step A imder the Standard Procedure J. The compoimd thus obtained was 
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allowed to react under Standard hydrolysis procedure C (NaOH) to give the title 
compound. MS(ES) for C28H30O6 [M+NH^f : 485 [M+H]^: 463. • 

Example 243 

5 3-(4-r3-nBinhenvl-4-vloxvVnropoxvV2-fluoro-phenvlV-2-methox^^^ 




Step A 

10 2-Fluoio-4-hvdroxv-benzaldehvde 




2-Fluoro-4-niethoxy-benzaldehyde (1 g, 6.49 mmol) was added to a suspension of 
anhydrous potassium iodide (2.15 g, 13 mmol) and aluminum trichloride (1 .04 g, 7.8 
mmol) in anhydrous toluene (10 mL), and the mixture was stirred at 40''C for 3 

15 hours. Aluminum trichloride (2.15 g, 13 mmol) and anhydrous potassium iodide 
(0.86 g, 6.49 mmol) were added, and the mixture was stirred for 3 hours. The 
mixture was diluted with water (10 mL) and extracted with ethyl acetate (5 X 20 
mL), The combined organic layers were dried (MgS04), filtered, and concentrated 
under vacuum. The residue was purified by silica gel chromatography (silica gel, 

20 hexanes/efhyl acetate 4:1) to give 2-fluoro-4-hydroxy-benzaldehyde as a white soKd 
(260 mg, 29%). NMR (200 MHz, Acetone-de): 5 10.08 (s, IH), 9.77 (b, IH), 
7.69 (t, IH, J=8.4), 6.78 (dd, IH, /=8.8, 2.6), 6.65 (dd, IH, /=12.5, 2.2)ppm. 

StepB 

25 4-r3"n3iphenvl-4«yloxyVpropoxvl-2-fluoro-benzaldehvde 
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Potassium tert-hutoxidQ (0.217 g, 1.93 mmol) was added to a solution of 2-£luoro-4- 
hydioxy-benzaldehyde (0.246 g, 1 .76 mmol) in anhydrous DMF (5 mL) at O^Q and 
the mixture was stirred for 30 min. 4-(3-Bromo-propoxy)~biph6nyl (0.564 gy 1 .93 

5 mmol. Example 1 32, Step D) was added, and the mixture stirred at room 

tempemture for 24 hours. The reaction mixture was diluted with water and extiacted 
with EtOAc (5X15 mL). The combined organic layers were dried (MgS04), 
filtered, and concentrated under vacuum. The residue was purified by silica gel 
chromatography (silica gel, hexanes/etbyl acetate 4:1) to give 4-[3-(biphenyl-4- 

10 yIoxy)-propoxy]-2-fluoro-benzaldehyde as a white solid (540 mg, 88%). NMR 
(200 MHz, CDCI3): S 10.19 (8, IH), 7.80 (t, IH, ,^=8.4); 7.55-7.48 (m, 4H); 7.42- 
7.27 (m,*3H); 6.99-6.93 (m, 2H); 6.78 (dd, IH, J==8.8, 2.6); 6.64 (dd, IH, ^12.4. 
2.2); 4.27-4, 15 (m. 4H); 2.30 (qn, 2H, J£=5.9)ppm. 

15 StepC 

3-{4-[3-fBiphenvl-4-vloxvVpropoxv]-2-fluoro-phenvU-3-hvdroxv-2"meflioxv- 
propionic acid methvl ester 




A solution of 4-[3-(biphenyl-4-ylo3gr)-propoxy]-2-fluoro-benzaldehyde (0.320 g, 
20 0.91 mmol) and methyl methoxyacetate (0.099 mL, 1 mmol) m THF (10 mL) at - 
78''C was added dropwise to sodium bis(trimethylsilyl)amide (1 mL, 1 mmol, IN in 
THF) at -78^*0. The reaction mixture was stirred for 3 hours, quenched with IN HCl 
(1 mL), and allowed to warm to room temperature. The mbcture was diluted with 
water (10 mL) and extracted with ethyl acetate (3 X 30 mL). The combined organic 
25 layers were dried (MgS04)s filtered, and concentrated under vacuum. The residue 
was purified by silica gel chromatograpl^r (silica gel, hexanes/efhyl acetate 2: 1) to 
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givea 1:1 cKasteieomeric mixture of 3- {4-[3-(biphenyl-4- 

phenyl}-3-hydroxy-2-metlioxy-propionic acid methyl est^ as a white solid (250 mg, 
60%). NMR (200 MHz, CDCI3): 7.55-7.47 (m, 4H). 7.42-7.23 (m, 4H), 6.95 (d, 
2H, J=8,4), 6.73-6.66 (m, IH), 6.59 (dd, IH, J=12-4, 2.6), 5.19 (dd, 1H,,^15.4, 
5 4.8), 4.18-4.04 (m, 4H), 3.93 (d, IH, ^5.1), 3.68 and 3.63 (2 s, 3H), 3.39 and 3.37 
(2 s, 3B0, 3.12 (b, IH), 2.24 (qn, 2H, /=6.2)ppm. 

StepD 

3-(4-[3-fBiphenvl-4-vloxyVpropoxv]-2-fluoro-phenvl}-2-methoxv-piDpiom^ 
10 methyl ester 




Tiifluotoacetic anhydride (0.043 mL, 0.37 mmol) and pyridine (0.074 mL, 0.93 
mmol) were added to a solution of 3-{4-[3-(biphenyl-4-yloxy)-propoxy]-2-fluoro- 
phenyl}-3-hydro>Qr-2-methoxy-prc^iomc acid mefiiyl ester (0.142 g, 0.31 mmol) in 

15 methylene chloride (1 mL) at 0°C. The resulting mixture was stuxed for 4 hours at 
room temperature and was concentrated under vacuum. The residue was dissolved 
in eHiyl acetate (50 mL) and 10% palladium on carbon (0.064 g) was added to the 
solution. The mixture was stirred under hydrogen pressure (5 atm) for 16 hours. 
The mixture was filtered through ceUte and concmtrated under vacuum. The 

20 residue was purified'by silica gel chromatography (silica gel, hexanes/ethyl acetate 
4:1) to give 3-{4-[3-(biphenyl-4-yloxy)-propoxy]-2-fluoro-phenyl}-2-methoxy- 
propionic acid methyl ester as a white solid (30 mg, 22 %). ^H NMR (200 MHz, 
CDCI3): 7.60-7.50 (m, 4H); 7.46-7.27 (m, 3H); 7.18-7.09 (m, IH); 7.03-6.96 (m, 
2H); 6.70-6.61 (m, 2H); 4.17 (dt, 4H, J^.l, 6.2); 4.00 (dd, IH, >7.3, 5.9); 3.74 (s, 

25 3H); 3.37 (s, 3H); 3.13-2.93 (m, 2H); 2.28 (qn, 2H, ^6.2). 



StepE 

3-l4-r3-rBiphenyl-4-yloxvVpn)pQxy]-2-fluorD-phenvU-2-metfaoxv-propiori^ acid 
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IN aqueous lithium hydroxide solution (1.37 mL) was added to a solution of 3-{4- 
[3-(biphenyl-4-yloxy)-propoxy]-2-fluoro-phenyl}-2-methoxy-pro^ acid methyl 
ester (0.07S g, 0.17 znmol) in THF (2 mL) at room tempeiatuie. The reaction 
mixtuie was stnied ovexnight, diluted with water (10 mL), and extracted with 

5 diethyl ether (3 X 20 mL). The aqueous layer was acidified with IN HCl to pH 1 
and extracted with ethyl acetate (3 X 25 mL). The combined organic layers were 
dried (MgS04), filtered, and concentrated to give 3-{4-[3-(biphenyl-4-yloxy)- 
propoxy]-2-fluoro-phenyl}-2-mefhoxy-propionic acid as a white solid (60mg, 83%). 
NMR (200 MHz, CDCI3): 7.56-7.29 (m, 7H), 7.18-7.09 (m, IH), 6.98 (d, 2H, 

10 ^8.6). 6,66-6.60 (m, 2H), 4.17 (dt, 4H, J=8.9, 5.9), 4.03 (dd, IH, ^.7, 4,8), 3.40 
(s, 3H), 3.23-3.14 (m, IH), 2.97 (dd, IH, /-14.0, 6.7), 2.26 (q, 2H, J=5.9)ppm. 

Example 244 

2>phenoxv->3"r4-(4-phenoxv--pheaoxvteropoxvDhenvnpropanoic acid 




Step A 

1 -f 3-bromopropoxv)-4-phenoxvbenzene 




The title compound was prepared fix3m 4-phenoxyphenol following the same 
20 procedure as in Example 132, Step D. *H-NMR (200.15 MHz, CDCI3): 5 7.35-7.25 
(m, 2H), 7.09-6.87 (m, 7H), 4.10 (1; 2H, J=5.9), 3.62 (t, 2H, J=6.1), 2.55-2.21 (m, 
2H)ppm. 



StepB 

25 4-Benzyloxvphenvl-2-hvdroxvpi:apanoic acid methvl ester 
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BnO 




A solution of DL-4-hydroxyphenyllactic acid (0.5 g, 2.74mmol) was stirred over 
night in MeOH/HCl saturated solution. The reaction was concentrated to dryness 
and the crude product (0.545 g, 2.7 mmol) was treated with K2CO3 (3 eq.) and 

5 benzyl bromide (0.507 g, 2.97 mmol) in acetonitrile (20 ml) and refluxed overnight 
The crude reaction was filtered off and concentrated to produce a crude product. 
The residue was purified by chromatography (silca-gel, hexanes/Eliiyl acetate (3:1) 
to give a white oil (97%). ^H-NMR (200.15 MHz, CDCI3): 5 7.43-7.35 (m, 5H), 
7.14 (d, 2H, J=8.59), 6.92 (d, 2H, J=8.59), 5.04 (s, 2H), 4.42 (dd, IH, J=10.7, 6.1), 

10 2.97 (ddd, 2H, J=^.5, 13.9, 31.1)2.73 (d, IH, J=6.1). 

StepC 

4-BenzvloxvDhenvl-2-f4-chlorop henoxv>prDDanoic acidmethvl ester 



at O'^C with DEAD (0.066 g, 0.38 mmol) and stirred over 30 min. Then a solution of 
4-Benzyloxyphenyl-2-hydroxypropanoic acid methyl ester (0.1 g, 0.35 mmol) and p- 
chlorophenol (0.048 g, 0.38 mmol) in 2 ml of THF was added to the solution and liie 
mixture reaction was stirred at room temperature overmght The mixture was 
20 concentrated to dryness and chromatographed in silicagel (hexanes/Efhyl acetate 



3:1) to give 0.082 g of product (60%). ^H-NMR (200.15 MHz, CDCI3): 5 7.46-7.31 
(m, 5H), 7.28-7.13 (m, 4H), 6.93 (d, 2H, J=8.8), 6.75 (d, 2H, J=8.8), 5.04 (s, 2H), 
4.73(t, IH, J-6.1). 3,71 s (s, 3H), 3.18 (d, 2H. J=6.4). 




15 



A solution of triphenylphosphine (0.1 g, 0,3.8 mmol) in 5 ml of dry THF was treated 
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StepD 

4-Hvdroxvplienvl-2-phenoxvT)roDanoic acid methvl ester 



HO 




A solution of 4-Ben2yloxyphenyl-2-(4-chlorophenoxy) propanoic acid methyl ester 
5 in ethanol with 10% Pd/C (5 wt%) was stirred under hydrogen atmosphere (Itm) 
• over 2 hours. The catalyst was removed via filtration through a pad of celite and the 
filtrated concentrated in vacuo to produce the title compound (90%). ^H-NMR 
(200.15 MHz, CDCI3): 8 7.25-7.14 (m, 4H), 7.94-7.73 (m, 4H), 4.81-4.69 (m, IH), 
3.70 (s, 3H), 3.16 (d, 2H, J=4.1). 

.0 

StepE 

2-phenoxv-3-[4-f4-phenoxvphenoxv^ropoxvphenvn propanoic acid methvl ester 



A mixture of 3-(4-hydioxyphenyl)-2-phenoxypropanoic acid methyl ester (0.055 g, 
15 0.18 mmol) with l-(3-bromopropoxy)-4-phenoxybenzene (Step A)(0.055 g, 0.18 
tmnol) and potassiimi tert-butoxide (0.020 g, 0.18 mmol) were stined in DMF (5 
mL) overnight The mixture reaction concentrated in vacuo with toluene (2 times), 
reconstituted in Ethyl acetate and washed with water (3 times) and brine, diyed 
(^Ta2S04) and concentrated to afford a crude product Ibat was purified by 
20 chromatographied in silicagel (hexanes/ Ethyl acetate, 3:1) to give 0.022 g of the 



title compound (23%). ^H-NMR (200.15 MHz, CDCI3): 5 7.34-7.15 (m, 6H), 7.07- 
6.71 (m, 12H), 4.80-4.68 (m, IH), 4.13 (t, 4H, J=15.1), 3.71 (s, 3H), 3.20-3.15 (m, 
2H), 2.30-2.18 (q,2H). 
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StepF 

2-phenoxv-3-f4-f4phenoxvphenoxv)proDoxvpheiivn tiropanoic acid 
The title coii5)ouiid was prepared jftom 2- plieno3Q^-3-[4-(4phenoxy 
pheno3gr)propoxyphenyl] propanoic acid methyl ester (0,022 g, 0.04 mmol) That 
5 was stirred with an excess of liOH 3N (5 eq. )in THF (3 ml) overnight The 
solution was acidulate with HCl IN (to pH 1-2) and extracted with ethyl acetate. 
The organic layer was dried (Na2S04) and concentrated under vacuum to produce an 
oUy soUd (80%). ^H-NMR (200.15 MHz, CDCI3): 5 7.33-7.16 (m, 6H), 7.03-6.70 
(m, 12H), 4.84-4.71 (m. IH), 4.13 (t, 4H, J« 6.1), 3.24-3.19 (m. 2H)ppm. 

0 

Example 245 

f2S,2*SV3-f4-^3-r4-r2'-Caiboxv-2*-methoxv-ethvlVphenoxv1-propoxv>--phenvn-2- 
methoxv-pTPpionic acid 



15 A mixture of (2S)-3-[4-(3-hydroxy-phenyl]-2-methoxypropiQnic acid ethyl ester (2 
eq), and propylene glycol (1.3 eq) were allowed to react under the Standard 
Mitsounobu coupling conditions B (DIAD/Toluene), and the resulting product of 
this reaction was treated following the Standard hydrolysis conditions C to give the 
title compound. MS(ES) for C23H28O8 [M+NH4r: 450, [M+H]*: 433. 




9 OH 
CH3 



20 



Example 246 

Synthesis of a-Methoxvcinnamate Inter mediate, ethvl 2g-2-methoxv-3-f4- 
hydorxyplhienyl) propanoate (e) 
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Schenie 




Step la: metfavl3-hvdroxv-2-methoxv-3-r4"fphenvlmethoxy^phenvl]propanoa 
5 Sodium bis-(trimethylsilyl)amide (440 ml, 0.44 mol, 1 .0 M in THF) was cooled to - 
70°C under a nitrogen atmosphere. A solution of 4-benzyloxybenzaldehyde (85 g, 
0.4mol) and methyl methoxyacetate (52 g, 0.5mol) in THF (0.5 L) was added 
dropwise at -70®C over 2 hours, and the mfacture was stirred for an hour. A solution 
of concentrated HCl (85 mL) and water (85 mL) was added at -70°C. The resulting 
10 ■ solution was allowed to warm to ambient temperature and was extracted with MTBE 
(2 X 0.5 L). The combined extracts w^ washed with brine (0.5 L), dried (MgS04), 
filtered, and concentrated under to give 133g of a red oil. 

Step lb and Step Ic: methyl 3-r4-hvdroxvphenvlV2-methoxvpropanoate (h) 
15 Methyl 3-hydroxy-2-methoxy-3-[4-(phenylmethoxy)phenyl]propanoate (133 g, 
crude from above) was dissolved in CH2CI2 (700 mL), and pyridine (129 mL, 1.6 
mol) was added. The resulting solution was cooled in a water bath and 
trifluoroacetic anhydride (85 mL, 0.6 mol) was added dropwise under nitrogen. The 
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bath was removeds and the mixture was stirred at ambient temperature for 16 hours. 
The solution was cooled to 0**C and concsentrated HCl (150 mL) in water (1 L) was 
added dropwise. The organic layer was separated and concentrated, and elliyl 
acetate (0.5 L) was added. The resulting solution was treated with hydrogen gas 
5 under 50 psi in the presence of 5% Pd-C (80 g, 50% water wet) at ambient 

temperature for 16 hours. The catalyst was filtered, and the filtrate was concentrated 
under vacuum to give 122 g oil. ^H-NMR (CDCI3): 7.1 (2H, d); 6.7 (d, 2H); 5.4 (s, 
IH); 4.0 (m, IH); 3.7 (s, 3H); 3.4 (s, 3H); 3.0 (m, IH). MS (ES)=209.2 (M-1). 

Step Id; 3-f4--hvdroxvphenvn-2-methoxvpropanoic acid (c) 

Methyl 3-(4-hydroxyphenyl)-2-methoxypropauoate (132 g, 0.631 mol) was 
dissolved in methanol (700 mL) and 5N sodium hydroxide (63 1 mL, 3.16 mol) was 
added dropwise at ambient temperature. The solution was stirred for 16 hours at 
ambient temperature. The meiiianol was removed under vacuum, and water (500 
mL) was added. The mixture was extracted with MTBE (2 x 500 mL). The aqueous 
solution was brought to pH^'l with concentmted HCl and then extracted witii MTBE 
(2 X 500 mL). The organic extracts were dried (MgS04), filtered, and concentrated 
under vacuum to give the racemic acid as an oil (1 10 g) which was crystallized upon 
standing. *H-NMR (DMSO): 7.0 (d, 2H); 6.6 (d, 2H); 4.0 (m. IH); 2.8 (m, 2H). MS 
(ES)= 195.1 (M-1). 

Step 2; f2SV3-f4-hvdroxvphenvn-2-methoxvpropanoic acid (d) 

Cinchonidine salt of f2SV3-f4-hvdroxvphenvlV2 -methoxvpropanoic acid 
A slurry consisting of 3-(4-hydroxyphenyl)-2-methoxypropanoic acid (21.21 g, 
25 0.1081 mol), (-)-cinchonidine (31.83 g. 0.1081 mol). and THF (424 mL) was heated 
briefly at reflux to ^ve a red-brown solution. The mixture was cooled to ambient 
temperature and stirred for 3 days. The resulting slurry was cooled to O^'C for 4 
hours and filtered to give about 17.06 g of the cinchonidine salt (71 .2% ee by chkal 
HPLC). The cinchonidine salt was slurried in THF, heated to reflux for 1 hour, and 
30 cooled to ambient temperature overnight The mixture was cooled to 0°C fox 2 



15 
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hours and filtered to give about 14.87 g of the cinchonidine salt (83.0% ee by cMral 
HPLC). The cinchoniduie salt was slurried again in TEIF» and heated to reflux for 1 
hour» and cooled to ambient tenqseiature. The mixture was cooled to 0 for 2 
hours and filtered to give about 12.87 g (24%) of the cinchonidine salt of (2S)-3-(4- 
5 hydroxyphenyl)-2-nieflioxypropanoic acid (91 .4% ee by chiral HPLC). 
f2SV-3"f4"hvdroxvphenvlV2-methoxvpropanoic acid 

The cinchonidine salt of (2S)-3-(4-hydroxyphenyl)-2-mefhoxypropanoic acid (73.59 
g, 0.15 mol) (98.1% ee by chiral HPLC) was suspended in IN HCl solution (750 
mL) and extracted with methyl tert butyl ether (3 x 200 mL). The combined extracts 
10 were dried (Na2S04) and concentrated to give about 24. 12 g (82%) of (2S)-3-j;4- 
hydroxyphenyl)-2-mefhoxypropanoic acid (96.7% ee by chiral HPLC). ^H NMR 
(DMS0-d6): S 2,72-2.89 (m, 2H), 321 (s, 3H), 3.8-3.87 (m, IH), 6.64-6.67 (d, 2H), 
6.97-7.02 (d, 2H), 9.15 (s, broad, IH), 12.62 (s, broad, IH). MS (ES^) m/z 219.0 
([M+Na]-*). MS (BS-) m/z 195.1 ([M-HJ-). [ajn - -2.2° (c = 1, MeOH).. 

15 

Step 3: eflivl 2iy-2-methoxv-3-r4-hvdor?cvphenvD propanoate (e) 
A solution of (2S)-3-(4-hydroxyphenyl)-2-methoxypropanoic acid (35 g) in 140 ml 
of efhanol was mixed with 5.66 ml of concentrated sulfuric acid and stirred at room 
tempCTature untU complete as indicated by HPLC. The ethanol was removed via 

20 vacuum distillation (55°C/28"Hg) and 1 1 0 ml of water was added. The pH was 

adjusted to about 7 to 8 with sodium bicarbonate, and the mixture was extracted with 
add 50 ml ethyl acetate (3 x 50 ml). The organic layers were combined, washed 
with 50 ml 20% NaCl solution, dried with 15 g of magnesium sulfate, and 
concentrate product to afford ethyl 25-2-methoxy-3-(4-hydoixyph6nyl) propanoate 

25 as an oil. ^H-NMR (CDCI3): 7.1(d, 2H); 6.7(d, 2H); 4.2(m, 2H); 3.9(m, IH); 3.6(s, 
3H); 2.95(m, 2H); 1.25(t. 3H). MS (ES): 223.2 (M-1). 
Example 247 

Synthesis of 2iS'-2-methoxv>3>- (4-['3-f4-phenoxv-phenoxvV 
propoxvlphenyUpropanoic acid 
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5 

Step 1: l-bromo-3'f4-phenoxvphenvl>pTopaiie (zi) 

To a 22 L flask was added 4-phenoxyphenol (900 g), 1,3-dibrompropane (5858 g), 
powered potassium carbonate (1 335 g), and methyl ethyl ketone (9 L). The mixture 
was stilted for 30 minutes at 22^C. The o£f white sluny was heated to a gentle 
10 reflux (~83**C) and held at that temperature for 1 6 hours. The ofiF white slurry was 
cooled to 25°C and vacuum filtered, washing the cake of inorganic salts with methyl 
ethyl ketone (4 L). The filtrate was concentrated on a rotary evaporator while 
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increasing fhe tempeiatuie to 90°C under house vacuum. After the condensation 
had stopped, the oil was held at 90°C under vacuum for an additional two hours to 
ensure the remaining 1 ,3-dibrompropane below 8% by GC analysis. The residue 
was dissolved in 3L of methyl alcohol, and fhe white slurry was cooled slowly to 
5 about O-S^C and held at that temperature overnight The product was filtered, 
washed with cold methyl alcohol (6 L), and dried at 30°C for about 20 hours to 
afford about 1234 g of compound (a) in 84 % yield (99.4 % pure by GC). ^H-NMR 
(CDCI3): 7.3(2H, m), 7.1(2H, m), 7.0(2H, m), 6.9(2H, m), 4.1(2H, m); 3.6(2H, m); 
2.3(2H,m). 

10 

Step 2: ethvl 2,S'-2-me1hoxy-3-f4«r3-f4-phenoxv-phenoxv')- 
propoxv]phenvl>propanoatefbl 

l-Bromo-3-(4-phenoxyphenyl)propane (1337 g), ethyl 2iS-2-methoxy-3-(4- 
hydorxyphenyl)propanoate (957 g) and dimefhylformamide (5 L) were charged to a 

15 , 22 L flask. After a solution was obtained, powered potassium carbonate (1770 g) 
was added. The mixture was stirred for 16 hours at ambient temperature and then 
quenched by adding water (6.5 L) while maintaming temperature at 20 to 30°C. The 
aqueous layer was extracted three times with ethyl acetate (5 L each). The 
combined organic layers were washed with water (3 x 4 L) and brine (4 L). The 

20 organic layer was then dried with sodium sulfate (1000 g), filtered, and washed with 
ethyl acetate. Thefiltrate was concentrated to afford about 1974 g of cmde (b). 'H- 
NMR (CDCI3): 7.3(m. 2H); 7.2(d, 2H); 7.0(m, IH); 6.95(m,4H); 6.9(d, 2H); 6.85(d. 
2H); 4.2(m, 2H); 4.15(m, 4H); 3.9(t, IH); 3.39(s, 3H); 2.99(m. 2H); 2.25(m. 2H); 
1.25(m, 3H). MS (ES)= 468.2 (M+NH4). 

25 

Step 3: 2^-2-methoxv-3-f4-r3-f4-phenoxv-phenoxvVpronoxvlphenvnpropanoic 
acid sodium salt fc^ 

To a 22L flask, a solution of compound (b) (987 g) in elhanol (10 L) was added and 
stirred, followed by adding 5 N NaOH (4.4 L) for over 60 minutes at a temperature 
30 at 20 to 30**C. The slurry was stnred for about an hour at ambient temperature and 
then cooled to 10-15°C where the mixture was held at that temperature for 1 hour 
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and ffltered. The solid was wasihed wifli alcohol (8 L) and MTBfi (50 L) to afiFord 
the compound (c), which can be fiirflier purified by reciystallizing from ethyl 
acetate: ^H-NMR (DMSO): 7,35(m, 2H); 7.1(m, 3H); 7.0(m, 4H); 6.9(d, 2H); 6.8(d, 
2H); 4.1(m, 4H); 3.4(t, IH); 3.1(s, 3H); 2.8(dd, IH); 2.6(m, IH); 2.15(m, 2H). MS 
5 (ES): 421.2 (M-l). 

Step 4: 25'-2-inetfaoxv-3-f4-r3-f4-pheno>cv>phenoxvVpropoxv]phen v^ 
' acid (d\ 

2-Metho3q^-3-{4-[3-'(4-phenoxy-phenoxy)-propoxy]-phenyl}-propiomc acid ethyl 
10 ester (b) (12. 1 5 g, 27 mmol) was dissolved in ethanol (250ml) at ambient 

temperature, and 5NNaOH (54 ml, 270 mmol) was added dropwise. The slurry was 
stirred at ambient temperature for 2 hours. The mixture was diluted with water (250 
ml), and cone. HCl (33ml) was added dropwise. The resulting slurry was stimed at 
ambient temperature for about 2 hours. The white solid was filtered and dried under 
15 vacuum at 70^*0 for 16 hours to afford about 10.5 g of the compound (d). *H-NMR 
(CDCI3): 7.3 (m, 2H), 7.18 (d. 2H), 7.07 (t, IH), 6.9 (m, 8H), 4.19 (m, 4H), 4.0 (m, 
IH), 3.4 (s. 3H), 3.0 (m, 2H), 2.25 (m 2H). MS (ES): 421.2 (M-1). 
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EKample 248 

f2iy)-f2'i?5)-2-Metfaoxv-f4-r2'-methvl-3-f4-phenoxv>'P^^ 
propionic acid 




CH3 



A solution of (2iS)-2-Methoxy-3-{4-[2-(4-phenoxy-phenoxy)-propoxy]--plienyl}- 
propionic acid {4-[2-naethylen-3-(4-phenpxy-phenoxy)-propoxyl]-phenyl} -propionic 
acid from Example 74, in ethanol was treated with Pd/C and H2 for over 2 hours at 1 
atm. The mixture was filtered through celite and concentrated to dryness to afford 
10 the title compound as a mixture of isomers, MS (ES) for C26H28O6 [M+NEU]"^: 
454.2. [M-H]": 435.2. 



Example 249 

2fS)-3-r4-(3-Benzvloxv-propoxvVnhenvlV2-methoxvpropionic acid 




The title compound was prepared from (2S)-3-[4-(3-hydroxy-phenyl]-2- 
methoxypropionic acid linked to Wang's Resin (Example 94, Step C) via the 
Mitsunobu reaction-cleavage (Standard Procedure G). 'H-NMR (200.15 MHz, 
CDCI3): 74-7.2 (m, 5H), 7.14 (d, 2H, 7=8.6), 6,82 (d, 2H, 7=8.6), 4.52 (s, 2H), 4.06 
20 (t, 2H, ^.2), 3.97 (dd, IH, 7=7.2, 4.6), 3.65 (t, 2H, 7=6.2), 3.39 (s, 3H), 3.09 (dd, 
IH, 7=14.4, 4.4), 2.95 (dd, IH, 7=14.4, 7.2), 2.07 (qn, 2H, 7=6.2). 
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^cample 250 

f2SV3-r4-f5-BeiLSvloxv-pentvloxvVphenvl]"2-methoxvpropiom^ acid 




The title compoimd was pi^ared &om (2S)-3-[4-(3-hydro>g'-phenyl]-2-methoxy- 
5 propionic acid linked to Wang*s Resin (Example 94, Step C) via the Mitsunobu 
reaction-cleavage (Standard Procedure G) with 5-benzyloxy-pentan-l-oL ^H-NMR 
(200.15 MHz, CDCI3): 7.4.7.3 (m. 5H). 7.14 (d, 2H, >8.6), 6.81 (d, 2H, ^8.6). 
4.51 (s, 2H), 4.0-3.9 (m, 3H), 3.50 (t, 2H, J^6.2), 3.39 (s, 3H), 3.08 (dd, IH, ^14,2, 
4.3), 2.95 (dd, 1H,^14J2, 7.5), 1.9-1.5 (m, 6H). 

10 

Example 251 

f2S V2-ethoxv- / 4-r3-f 4-phenoxv-phenoxvVpropoxvl'|-phenvn -propionic acid 




Step A 

15 f2SV2-Hvdroxv-3-r4-hvdroxv-phenvlVpropionic acid ethvl ester 

A solution of (2S)-2-hydroxy-3-(4-hydroxy-phenyl)-propionic acid in ethanol and 
H2SO4 (catalytic) was stirred overnight. The mixture was concentrated to dryness 
and reconstituted in ethyl acetate. The organic layer was washed with NaHCOa, 
dried over MgS04 and concentrated to dryness to give the title product. ^H-NMR 

20 (CDCI3, 200.15 MHz): S 7.03 (d, 2H,y= 8.6), 7.00 (d, 2H,y= 8.7), 6.72-6.77 (m, 
IH), 4.44-4.30 (m, IH), 4.22 (q, 2H, 7.9), 3.13-2-77 (m, 2H), 1.24 (t, 3H, 
7.9). 
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StepB 

f2SV2-Hvdn)xv-3-l4-f3-f4-phen6xv-pheno3cvVprDPOxv1-phe^^ 
ethyl ester 

To a solution of compound (Step A) in DMF, CsCOa (1-0 eq) and 4-(3- 
5 bromopropoxy)-l -phenoxybenzene (1 . 1 eq) (Example 244, Step A) were added. 
The mixture was stirred at room temperature overnight. The solvent was 
concentrated in vacuum and efhyl acetate was added. The organic layer was washed 
with wat^ and concentrated to aiSrod, after chromatography on silica gel, the title 
compound. ^H-NMR (CDCI3, 200.15 MHz): 5 7.28 (dd, 2H, /= 8.3, 0.8), 7. 17-6.84 
10 (m, 1 IH), 4.44-4.36 (m. IH), 4.28-4.12 (m, 6H), 3.13-2.87 (m, 2H), 2.79-2.76 (m, 
IH), 2.32-2.19 (m, 2H), 1.29 (t, 3H, 7= 7.9). 

StepC 

2-Ethoxv-3-(4-f3-f4-phenoxy-phenoxvVpropoxyl-phenvU-propiomc acid ethyl ester 
15 A solution of (2S)-2-hydroxy-3-{4-[3-(4-phenoxy-phenoxy)-propoxy]-phenyl}- 
propionic acid ethyl ester, Ag02 (1.5 eq) and ethyl iodide (excess) in 
dichloromethane was stirred over 10 days. The crude mixture was filtered through 
celite and concentrated to dryness. The compound was purified by chromatography 
to give the title product. ^H-NMR (CDCI3, 200.15 MHz): 6 7.34-7.26 (m, 2H), 7.18- 
20 6.82 (m, 1 IH), 4.18-4.17 (m, 6H), 4.01-3.94 (m, IH), 3.68-3.53 (m, IH), 3.43-3.28 
(m, IH), 2.96 (d, 2H, J- 6.5), 2.25 (qn, 2H, /= 6.2), 1.20 (dt, 6H, J= 12.6, 7.3). 

StepD 

(28 V2-ethoxy- f4-[3-f4-phenoxv-phenoxy)-propoxyl]-phenyl) -propionic acid 
25 The title compound was prepared firom 2-ethoxy-3-{4-[3-(4-phenoxy-phenoxy)- 
propoxy]-phenyl}-propionic acid ethyl ester (Step C) by standard hydrolysis 
procedure C (UOH). MS (ES) for C26H28O6 [M+NH4r: 454.2, [M-H]*:435.2. ' 

Example 252 

30 f 2SV2-Benzvloxv-3- f 4-r3-f4-phenoxv-phenoxvVpropoxvl-phenvU 'Dronionic acid 
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The title compound was prepared as in Example 251 using benzyl bromide as 
alkylating agent Hydrolysis under the Standard Procedure C of the corresponding 
ethyl ester derivative gave us the title compound. MS(ES) for C31H30O6 [M+NHt]"^: 
5 516.2, [M-H]': 497.2. 



Example 253 

aSV3-|4-r3>f4-f4-r2-ftert-Bntvl-dimethvl-silanvlo^^ 
propoxvl-T)henvU-2-metfao xv-nrot)iomc acid 




10 ' 
Step A 

f2SV3-(4-{344-<4-hvdroxv-benzovlVphenoxvl-propoxv^phenv lV2-m^^ 
propiopic acjd pthyl ester 




15 

Concentrated sulfuric acid (0.05 mL) was added to a solution of (2S)-3-(4-{3-[4-(4- 
hydroxy-benzoyI)-phenoxy]-propoxy}-phenyI)-2-methoxy-propionic acid (0.18 
mmoU 80 mg) (Example 170) in ethanol (20 mL) at room temperature. The mixture 
was stirred at room temperature for three days, and the solvent was concentrated 
2 0 under vacuum. After addition of water, the mixture was neutralized with solid 

NaHCOa and extracted with ethyl acetate (3x15 mL), The combined organic layers 
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were dried over MgS04, filtered and concentrated under vacuum to afford the title 
compound. 'H-NMR (200.15 MHz, CDCl^): 5 7.76 (d, 2H, ^8.6), 7.71 (d, 2H, 
J=8.8), 7.13 (d, 2H, J^8.6), 6,97-6.80 (m, 6H), 6.37 (br s, IH), 4.25-4.10 (m, 6H), 
3.93 (dd. IH, ^7.0, 5.6), 3.35 (s, 3H). 2.95 (m, 2H), 2.27 (qn, 2H, ,^5.9), 1 .23 (t, 
5 3H,^7.1). 



StepB 

f2SV3-(4-r3-(444-[2-ftert-Butvl-dime11ivl-silanvloxvVethoxv1-^^ 
propo3Cv]-phenvU-2'methoxY--propionic acid ethvl ester 




Diisopropyl azodicarboxilate (0,2 imnol, 0.04 mL) was added dropwise to a solution 
of 2-(tert-butyl-dimethyl-silanyloxy)-ethanol (0,26 mmol, 46 mg) (Example 122, 
Step A), (2S)-3-(4- {3 -[4-(4-hydroxy-benzoyl)-plienoxy]-propoxy} -phenyl)-2- 
mefhoxy-propionic acid ethyl ester (0.13 nnnol, 65 mg) and triphenylphosphine(0.2 

15 imnol, 38 mg)in anhydrous toluene(2 mL) at O^C under nitrogen. The mixture was 
stirred overnight at room temperature, quenched with water and extracted with ethyl 
acetate (3x15 mL). The combined organic layers were dried over MgS04, filtered 
and concentrated under vacuum. The crude mixture was chromatographed on silica 
gel using a 4/1 hexane/EtOAc mixture as eluent to afford the title product ^H-NMR 

20 (200.15 MHz, CDCI3): 5 7.76 (d, 4H, ^8.9), 7.13 (d, 2H, ^8.6), 6.96 (d, 4H, 

J=8.6), 6.83 (d, 2H. /=8.6), 4.26-4.09 (m, 8H), 4.02-3.87 (m, 3H), 3,35 (s, 3H), 2.97 
(m,2H),2.28(qn,2H,/=5.9), 1.23 (t, 3H, J5=7,i), 0.91 (s,9H), 0.11 (s,6H). 

StepC 

25 f2SV3-l4-f3-f4-(4-f2-ftert-Butvl-dimethvl-silanvloxvVethoxv1-benzovU-phenoxv)^ 
propoxv1-phenvU-2-methoxv-t>ropionic acid 

The title compound was prepared from (2S)-3-{4-[3-(4-{4-[2-(tert-Butyl-dimethyl- 
silanyloxy)-efhoxy3-benzoyl}-phenoxy)-propoxy]-phenyl}-2-methoxy-propionic 



wo 02/100813 



PCT/US02/16950 



-320- 



acid ethyl ester by the standard hydrolysis procedure C (LiOH). ^H-NMR (200.15 
MHz, CDCI3): 5 7.76 (dd, 4H, 1.6), 7.15 (d, 2H, /=8.6), 6.95 (dd, 4H, /=8.8, 
1.6), 6.83 (d, 2H, J-8.6), 4.24 (t, 2H, 7=6.0), 4,17^.09 (m, 5H), 4.02-3.94 (m, 3H), 
3.39 (s, 3H), 3.12-2.90 (m, 2H), 2.27 (qn, 2H, 7=6.0), 0.91 (s, 9H), 0.11 (s, 6H). 

5 

Example 254 

f2SV 3>>f4-G"l4-r4-r2-HvdrQxv-ethoxvVbeiizovl1-phenoxv>-proDoxvVphen^^ 
methoxy-propionic acid 



10 




The compound of (2S)-3-{4-[3-(4-{4-[2-(tert-butyl-dime%l-silanyloxy)^^ 
benzo]d}-phenoxy)-propo3Qr|-phenyl}-2-methoxy-propionic acid (Example 253, 
Step C) (0.05 mmol, 30 mg) was dissolved in 5 mL of a mixture of acetic acid, THF 
15 and H2O (3:1:1) and stirred at room temperature for 2 hours. The mixture was 
diluted wilh H2O and extracted with ettqrl acetate (4 x 20 mL). The combined 
organic layers were dried over MgS04, fUtered and concentrated under vacuum to 
afford the title compound. MS(ES) for CagHaoOs [M+H]*: 495.1 

20 Example 255 

(2SV3-m3>(4-Phenoxv>phenoxvVpropoxvVphenvn>2-propoxv- n^^^ 




gtepA 

3-f4-Benzvloxv-phenvlV2-hvdroxv-prQpiomc acid ethyl ester 



wo 02/100813 



PCT/US02/16950 



-321- ^ 




A mixtuie of 2-hydroxy-3-(4-hydroxy-phenyl)-propioiiic acid efhyl ester (Example 
251, Step A) (5.2 mmol, 1 .1 g), benzyl hromide (5.2 mmol, 0.62 mL) and potassium 
catbonate (1 5.7 mmol, 2.2 g) in acetonitrile (20 mL) was refluxed overnight The 
5 mixture was cooled down to room temperature and concentrated to dryaess to give a 
crude, which was purified by column chromatography on silica gel to afford flie title 
product 

MS (ES) for C18H20O4 [M+NH4f : 318.3 
10 StepB 

f2SV2-Allvloxv-3-r4"benzvloxv-phenvlVpropionic acid ethvl ester 




Silver (J) oxide (5.7 mmol, 1.3 g) was added to a mixture of (S>3-(4-benzyloxy- 
15 phenyl)-2-hydroxy-propionic acid ethyl ester (3.8 mmol, 1 .2 g) and allyl bromide (19 
mmol, 1 .6 mL) in DMF (10 mL) at room temperature, and the reaction mixture was 
heated at 50°C for 20 hours. After cooling to room temperature, the mixture was 
diluted with H2O and extracted with ethyl acetate (5 x 25 mL). The combined 
organic layers were washed with water (4 x 20 mL) and brine, dried over MgS04, 
2 0 filtered and concentrated under vacuum. The cmde mixture was chromatographed on 
silica gel using a 4/1 hexane/ethyl acetate mixture as eluent to afford the title 
product. ^H-NMR (200.15 MHz, CDCI3): 5 7.46-7.32 (m, 5H), 7.18 (d, 2H, J=8.9), 
6.91 (d, 2H, 7=8.9), 5.91-5.72 (m, IH), 5.25-5.12 (m, 2H), 5.05 (s, 2H), 4.1 1 -4.03 
(4H, m), 3.94-3.84 (m, IH), 2.99 (d, 2H, /=7.0), 1.23 (t, 3H, /=7,0). 
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StepC 

f2SV3-f4-HvdroxY-phenvl)-2-prQpoxv-propioiiic acid ethvl ester 




5 A mixture of (S)-2-allyloxy-3-(4-benzyloxy-plienyI)-propionic acid etbyl ester (1 .33 
mmol, 450 mg) and 10% Pd/C (45 mg) in EtOH (15 mL) were stirred under 
hydrogen atmosphere (1 atm) for 18 hours. The mixture was filtered through celite 
and concentrated under vacuum to afford the title product ^H-NMR (200. 1 5 MHz, 
CDCI3): 5 7.10 (d, 4H, y=8.6), 6.73 (d, 2H,/=8.4), 5.90 (br s, IH), 4.16 (q, 2H, 
10 ^7.3), 3.94 (t,lH, y=6.7), 3.53-3.45 (m, IH), 3.27-3.16 (m, IH), 2.93 (d, 2H, 
J=6,5), 1.54 (m, 2H), 1.22 (t, 3H, •7=7.3), 0.84 (t, 3H, /=7.5). 

StepD 

(2S>3-{4-r3-(4-Phenoxy-phenoxy>propoxy>phenyI}>2-propoxy-propioni^ acid ethyl 
15 ester 

p 




The title compound was prepared from (S)-3-(4-hydroxy-phenyl)-2-propoxy- 
propionic acid ethyl ester and 3-(4-phenoxy-phenoxy)-propyl bromide (Example 
244) using the Standard Procedure L The product was purified by column 
2 0 chromatography on silica gel using a 9/1 Hexane/Bthyl acetate mixture as eluent to 
afford the title product MS(ES) for QS9H34O6 IM+NHUf: 496.3 
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StepE 

f2SV3-l4-F3-f4-Phenoxv-phenoxvVpropoxv1"phenvl)-2"prot)oxV"propiomcacid 
The title compound was prepared from (S)-3-{4-[3-(4-Phenoxy-phenoxy)"propoxy]- 
phenyl} -2-propoxy-propionic acid ethyl ester by the standard hydrolysis procedure C 
5 (LiOH). MS(ES) for C27H30O6 [M-H]": 449.2 

Example 256 

(2SV3-l4"['3-(4-BenzQvl-phenoxvVpropoxv]-phenvl>-2"ethoxV'T)ropionic acid 




10 ' 
Step A 

f2SV3>f4-r3-f4-Benzovl-phenoxy)-propoxv]«phenyl>-2-ethoxv"propionic acid methyl 
ester 




15 The title compound was prepared from 2-ethoxy-3-(44iydroxy-phenyl)-propiomc 
acid methyl ester and [4-(3-bromo-propoxy)-phenyl]-phenyl-methanone (prepared 
from 4-hydroxybenzophenone following the same procedure as in (Example 132, 
Steps B to D) using the Standard Procedure L The product was purified by column 
chromatography on silica gel using a hexane/ethyl acetate mixture (4/1) as eluent to 

2 0 give the racemic product. This racemic mixture was subjected to chiral HPLC 

separation to give the pure enantiomer. 'H-NMR (200.15 MHz, CDCI3): 5 7.83-7.72 
(m, 4H), 7.57-7.42 (m, 3H), 7.14 (d, 2H. J5=8.8), 6.96 (d, 2H. J-8.8), 6.83 (d, 2H, 
^8.6), 4.25 (t, 2H, J^.l), 4.15 (t, 2H, 7=6.2), 3.98 (dd, IH, ^7.1. 6.0), 3.70 (s, 
3H), 3.58 (dd. IH, 7=9.1, 7.0), 3.33 (dd, IH, ^.1, 7.0), 2.94 (m, 2H), 2.28 (qn, 2H, 
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/=6.2), 1.25(t,3H,J£=7.3). 
StepB 

QSV3-l4-f3-f4-Beii2ovl-phenoxvVpropoxv1-phenvU-2-ethoxv-p^ acid 
5 The title compound was prepared from (S)-3-{4-[3-(4-Benzoyl-phenoxy)-piopo3(y]- 
phenyl}-2-ethoxy-propiomc acid methyl ester by the standard hydrolysis procedure 
C(LiOH). MS(ES) for C27H2806[M-H]-: 447.1 

Example 257 

10 f2SV 3'l4-[3-f4-Benzvl-phenoxvVpropoxv]-phenvl}-2-ethoxv-propiomc acid 




Step A 

(2SV 3-f4-[3-(4-Benzvl-phenoxvVpropoxvVphenvlV2-ethoxv-^^^ acidethvl 
ester 




15 

The title compound was prepared from (S)-2-ethoxy-3-(4-hydroxy-phenyl)-propionic 
acid ethyl est^ and 3-(4-benzyl-phenoxy)-propyl bromide (prepared from 4- 
b^ozylphenol following the same procedure as in (Example 132, Steps B to D) using 
the Standard Procedure L The product was purified by column chromatography on 
2 0 silica gel using a hexane/ethyl acetate mixture (4/1) as eluent to give the title 
product MS(ES) for C29H34O5 [M+l^f: 480.2 

StepB 

(2S)- 3-{4-[3-(4-Beiizyl-phenoxy)-propo:Q^]-phenyl}-2-efho;<y-propiom^ acid 
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The title compound was prepared from (S)-3-{4-[3-(4-Benzyl-phenoxy)-propoxy]- 
phenyl}-2-ethoxy-propioiuc acid ethyl ester by the standard hydrolysis procedure C 
(liOH). MS(ES)forC27H3o05[M-H]*: 433.1 

Example 258 

f2SV3-l443"(4-Benzovl-phenoxyVpropoxvV3-cMoro-phenvU-2-ethoxv-propioiucacid 




Step A 

10 f2SV3-f3"Chloro-4"hvdroxv-phenvn-2-ethoxv-propiomc acid ethvl ester 



OEt 




iV-Chlorosuccinimide (2.1 mmol) was added to a solution of (S)-2-ethoxy-3-(4- 
hydroxy-phenyl)-propionic acid e&yl ester (2.1 mmol) in acetonitrile (12 mL) at 
room temperature, and the mixture was stirred at the same temperature for S days. 
15 Solvent was evaporated under vacuum, and the residue was washed wilh CCI4. The 
resulting suspension was filtered, and the filtrate was concentrated under vacuum 
and chromatographed on silica gel using a 9/1 hexane/EtOAc mixture as eluent to 
afford title product MS(ES) for Ci3Hi7C104[M-H]*: 271.0 



20 StepB 

(2S V3- 14-[3 -r4-benzovl"PtLenoxvVpropoxv1-3-chlorO"phenyl} -2-ethoxv-propionic 
acid ethvl ester 



wo 02/100813 



PCT/US02/16950 



-326- 




The title compound was prepared from (S)"2-ethoxy-3-(3-chloro-4-hydroxy- 
pheiiyl)-propionic acid efliyl ester and [4-(3-bromo-propoxy)-phenyl]-phenyl- 
methanone (Example 256) using the Standard Procedure I. The product was purified 
5 by column chromatography on silica gel using a 4/1 Hexane/Ethyl acetate mixture as 
eluent to give die title product MS(ES) for C29H31CIO6 [M+Hf : 51 LI 

StepC 

f2SV3-l4-[3-f4-benzovl-phenoxvVpropoxv1-3-chloro-phenvII-2-etboxv*propionic 
10 acid 

The title compound was prepared from (S)-3-{4-[3-(4-benzoyl-phenoxy)-propoxy]- 
3-chloro-phenyl}-2-ethoxy-propionic acid methyl ester by the standard hydrolysis 
procedure C (LiOH). ^H-NMR (200.15 MHz, CDCI3): 6 7.82-7.72 (m, 4H), 7.56- 
7.43 (m, 3H), 7.07 (dd, IH, /=8,8, 2.0), 6.97 (d, 2H,^8.9), 6.86 (d, 2H,/=8.3), 
15 4.31 (t, 2H, y=6.0), 4,21 (t, 2H, /=6.0), 4.10-4.02 (m, IH), 3.66-3.44 (m, 2H), 3.10- 
2.87 (m, 2H), 2.33 (qn, 2H, 1.20 (t, 3H, /=7.0). 

Example 259 

f2.S14'-(3'r4-r2-Carboxv-2-methoxv-etfavlV2-methoxv-phenoxv]-propox^^ 
20 carboxvlic acid 



HO 
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Step A 

3-f4-(3-Hvdroxv-i3ropoxvV3-me1hoxv-phenvl1-2>met^^ acid methyl 

ester 




5 A mixture of 3-(4-Hy(iroxy-3-methoxy-phenyl)-2-me&oxypropiomc acid methyl 
ester (Example 130, Step B) and 3-(^err-bul)i-dimethyl-silanyloxy)-propaii-l-ol were 
treated under Mitsmiobu standard conditions B using DIAD and toluene. The 
product obtained was treated under Standard Procedure E for cleavage protected 
alcohols to give the title product The 2^ isomer was separated from the 2R isomer 
10 by chiral. ^H-NMR (GDOa, 200.15 MHz): § 6.84-6.72 (m, 3H), 4.17 (t, 2H, J= 
5.9), 3.94 (dd, 2H. ^ 7.0, 5.4), 3.87 (t. 2H. > 5.4), 3.84 (s, 3H), 3.73 (s, 3H). 3.35 
(s, 3H), 2.97-2.93 (m, 2H), 2.11-2,00 (m, 2H). 

SteoB 

15 f23^-4*-(3-[2-Methoxv-4-(2-methoxv-2-methoxvcaifaonyl-ethvlVphenoxyl- 
propoxvl-btphenvl-4-carfaoxvlic acid methvl ester 




H3C" 

3-[4-(3-Bn)mo-propo:!qO-3-mettioxy-phenyl]-2-methoxy-propiomc acid methyl ester 
(Step A) and 4'-hydroxy-biphenyl-4-carboxylic acid methyl ester (Example 197$ Step 
20 A) were treated under Mitsunobu standard conditions B. The crude was purified by 
chromatography on silica gel (hexanes/ethyl acetate 7:3) to afford the title compound. 
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^H-NMR (CDCI3, 200,15 MHz): 5 8.07 (d, 2H, 8.6), 7.58 (dd. 4H, /= 10.8, 8.9), 
7,14 (d, 2H, 8.9), 6.99 (d, 2H, /= 8.9), 6.84 (d, 2H, /= 8.6), 4.24-4.12 (m, 6H), 
3.94-3.90 (m, 4H), 3.35 (s, 3H), 2.97-2.94 (m, 2H), 2.27 (qn, 2H, 5.9), 1.23 (t, 3H, 
/=7.0). 

5 

StepC 

(2iy)-4'-{3-[4-(2-Carboxy-2-methoxy-e%l)-2-me1iioxy-phenoxy]-propo^^ 
biphenyl-4-caxboxylic acid 

The title compovmd was prepared from 4'- {3-[2-metboxy-4-(2-methoxy-2- 
1 0 methoxycarbonyl-ethyl)-phenoxy]-propoxy} -biphenyI-4-carboxylic acid methyl ester 
(Step B) by standard hydrolysis procedure C (NaOH). ^H-NMR (MeOD, 300.15 
MHz): 

8 8.07 (d, 2H, J=8.5), 7.69 (d, 2H, J=8.5), 7.63 (d, 2H, 7=8.7), 7.06 (d, 2H, 7=8.7), 
6.91-6.88 (m, 2H), 6.78 (dd, IH, >=8.1, 1.6), 4.25 (t, 2H, 7=6.3), 4.18 (t, 2H, ^6.0), 
15 3.94 (dd, IH, 7=7.9, 4.4), 3.82 (s, 3H), 3.33 (s, 3H), 3.01 (dd, IH, 7=14.1, 4.4), 2.88 
(dd, IH, 7=13.9, 7.7), 2.26 (qn, 2H, 7=6.0). 
Example 260 

(2g)-3-{4-^3-f4^-rer^Butyl-biphenyl-4-y^03^^)-propo?cy^-2-me1^^ 




20 Step A 

3-Bromo-propan-l-ol 

Br-^^^^^^^'^OH 

To a solution of 1,3-propanediol (5 g, 66 mmol) and benzene (132 mL) was added 
hydrobromic acid 48% (8 mL). The resulting mixture was heated at reflux for 20 
2 5 hours while trapping the water formed using a Dean-Stark water separator. The 

nuxture was washed with 2N NaOH solution, 5% HCl, water and brine. The organic 
layer was dried (Na2S04) and evaporated under reduced pressure. ^H-NMR (CDCI3, 
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300.15 MHz): 5 3.78 (iH, t, 6.0), 3.52 (2H, t, 6.0), 2.07 (2H, m). 
StepB 

3-r4-f3-Bromo-propoxvV2-methoxY-phenvl]-2-methoxv-propiomc acid methyl ester 



3-(4-Hydioxy-2-meao3qr-phenyl).2-methoxy-piopiomc acid methyl ester (Example 
188, Step C) and 3-bromo-piopan-l-ol (Step A) were treated in the standard 
Mitsunobu conditions B(DIAD/tolu6ne) to afford the ti^^ ^H-NMR 
(CDQa, 200.15 MHz): S 7.01 (d, IH, /= 8.3), 6.39 (m, 2H), 4.06 (t. 2H, > 5.9), 4.00- 
10 3.96 (m, IH), 3.78 (s, 3H), 3.67 (s, 3H), 3.57 (t, 2H, 6.4), 3.31 (s, 3H), 2.99 (dd, 
IH, 13.7, 6.2), 2.91 (dd, IH, 13.7, 7.5), 2.34-2.22 (m, 2H). 

StepC 

f2iyW3-l4-r3-f4^-/erf-Butvl-biphenvl-4-vloxvVproPOxv%2-^^ 
15 meflioxv-propionic acid methyl ester 




3-[4-(3-Bromo-propoxy)-2-methoxy-phenyl]-2-metfaoxy-propionic acid methyl ester 
(Step B) and 4*-rert-butyl-biphenyl-4-ol (Example 221, Step A) were treated under 
Standard Procedure IL The enantiomers were separated by chiralHPLC. The 215 
2 0 isomer was separated from the 2R isomer by chiral HPLC (Chiralpack AD, Hexane 
0.05% TFA/IPA, 75/25, isocratic mode, 1 mL/min; RT = 7,70 min). ^H-NMR 
(CDQa, 200.15 MHz): 8 7.53-7.41 (m, 6H), 7.05-6.95 (m, 3H), 6.45-6.40 (m, 2H), 
4.21 (d,2H,J=6.2), 4.14 (d,2H,/= 6.2), 4.05-3.98 (m, 1H),3.80 (s, 3H),3.69 (s, 
3H), 3.33 (s, 3H), 3.01 (dd,lH,> 13.4, 6.2), 2.92 (dd, lH,/= 13.4, 7.5),- 2.27 (qn. 



5 




wo 02/100813 



PCT/US02/16950 



-330- 



10 



15 



20 



2H,^6.2). 

StepD 

(2iS)-3-{4-[3-(4'-/erf-Butyl-biphenyl-4-yloxy)-propoxy]-2-^^ 
mefhoxy-propionic acid 

Tlie title compound was prepared from (25)"3-{4-[3-(4*-terf-butyl-biphenyl-4- 
yloxy)--propoxy]2-methoxy--phenyl}--2-2-methoxy-propioiiic acid methyl ester (Step 
C) by standard hydrolysis procedure C (NaOH). ^H-NMR (Acetone-d6, 300. 15 
MHz): 5 7.57 (d, 2H, /=8.7), 7.53 (d, 2H, J=8.7), 7.45 (d, 2H, J=8.5), 7.06-7.02 (m, 
3H), 6.55 (d, IH, J=2.0), 6.46 (dd, IH, J=8.3, 2.2), 4.26-4.17 (m, 4H), 3.96 (dd, IH, 
/=7.9, 5.7), 3.81 (s, 3H), 3.26 (s, 3H), 2,25 (qn, 2H,^6.3), 1.33 (s, 9H). 

Example 261 

f2iS)-3-f4-(3-f4-f4-Hvdroxy-phenoxvVphenoxvl-propoxvVphenvlV2-me&^ 
propionic acid 




Step A 

(2«S^-3"l4-[3-ftert-Butvl'dimefevl-silanvloxvVpropoxvVphenvll-2-metho 
propionic acid ethvl ester 



A mixture of (25)-3-(4-hydroxy-phenyl)-2-metJioxy propionic acid etbyl ester and 3- 
(tert-Bu1yl-dimeftyl-silanyloxy)-prqpan-l-ol were treated under Mitsounobu 
coupling standard conditions B using DIAD and toluene. 
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StepB 

f2SV3"r4"f3"Hvdroxv-propoxvVphenvn'2-methoxv-propioiiic acid ethvl ester 



A solution of (2S)-3-{4-[3-(tert-Butyl-dime%l-silanyloxy)-pr^ 
5 mefhoxy-piopiomc acid efhyl ester was treated under Standard Proceduie £ for 
cleaveage protected alcohols to give the title product 

StepC 

3-f4-f3-f4'-^tert-Butvl-dimetbvl-silanvloxvVbiphmvl-4-\doxvl-Dr^^ 
10 methoxv-propionic acid ethvl ester 



H3C, 
H. 




(2iS)-3-[4-(3-Hydroxy-propoxy)-phenyl)-2-methoxy-propionic acid ethyl ester and 
4'-(ter^butyl-dimethyl-siIanyloxy)-biphenyl-4-ol (Example 196, Step A) were 
treated under Mitsunobu procedure B (DIAD, toluene), to afford the title compound. 



StepD 

f251-3"r4-l3-r4-f4-Hvdroxv-phenoxvVphCTtoxvl"propoxvl-phenvlV^^ 
propionic acid 

The title compound was prepared from 3-(4-{3-[4'-(tert"butyl-dimetfayl-silairyioxy)- 
2 0 biphenyl-4-yloxy]-propoxy}-phenyl)-2-mefho;Qr-propiomc acid ethyl ester (Step A) 
by standard hydrolysis procedure C (NaOH). ^H-NMR (CDCI3, 200.15 MHz): S 
7.15 (d, 2H, JE=8.6), 6.92-6.74 (m, lOH), 4.15-4.09 (m, 4H). 3.98 (dd, 1H,>=7.3, 
^ 4.6), 3.39 (s, 3H), 3.09 (dd, IH, >142, 4.6), 2.95 (dd, IH. 7=14.2, 7.3), 2.23 (qn, 
2H,J^5.9). 

25 
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Example 262 

Q.Sf1--2-Metfaoxv-3-f4-f3-r4-f22.33-tetrafluott)-piTO^ 
propionic acid 



To a solution of meffaanesulfonic acid 2^,3,3-tetrafluoro-piopyI ester (obtained from 
2,2»3,3-tetca£luoropropaaol and methanesulfonyl chloride as described in (EKample 

1 0 268, Step A) (0.35 mmol, 74 mg) and 4-benzyloxy-phenol (0. 1 75 mmol, 35 mg) in 
DMF (ImL) was added K2CO3, and the resulting mixture was stirred at lOO^C for 20 
hours. Water was added and the aqueous layer was extracted twice with hexane and 
once with ethyl acetate. The combined organic layers were dried (Na2S04), filtered 
and evaporated. The crude was purified by chromatography on silica gel 

15 (hexane/efhyl acetate 4:1) to afford the tifle compound. *H-NMR(CDCl3, 200.15 
MHz): 5 7.42-7.32 (m, 5H), 6.96-6.84 (m, 4H), 6.06 (tt, IH, J- 53.0, 5.1), 5.03 (s, 
2H), 4.29 (dt,J5= 12.0, 1.6). 
SlepB 

4-f2.2.33-Tetrafluoro-propoxvVphenol 



4-(2,2,3,3-tetra£luoro-propoxy)-benzyloxy-phenol (0.09 mmol, 28 mg) (Step A) was 
dissolved in MeOH (2 mL) and Pd(C) (40% weight, 10 mg) was added. The mixture 




5 Step A 

4-f2,2.3.3-tetrafluoro-propoxvVl-ben2vloxv-phenoI 




20 
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was stirred for 90 minutes undei H2 atmosphere (1 atm), and filtered through a celite 
pad(BtOH). The filtmte was concentrated to gjve the title confound. ^H-NMR 
(CDQa, 200.15 MHz): S 6.85-6.75 (m, 4H). 6.05 (dt, 53.2, 4.8), 4.28 (dt, 2H, J=- 
12.1, 1.6). 

5 

StepC 

f2iS^-2-Methoxv-3-r4-l3-r4-f2.2.3.34etrafluoro--propoxvVphenoxvl-propoxv>« 
phenvlVpropionic acid etfavl ester 




1 0 3-[4-(3 -Bromo-propoxy)-phenyl]-2-methoxy-propionic acid ethyl ester (Example 
173, Step A) and 4-(2,2,3,3-tetrafluoro-propoxy)-phenol (Step B) were treated under 
ester K to afford the title compound. ^H-NMR (CDa3, 200.15 MHz): 5 7.13 (d, 2H, 
J= 8.6), 6.85-6.80 (m, 6H), 6.05 (dt, IH, J= 53.2, 5.1), 4.22-4.08 (m, 8H), 3.90 (dd, 
IH, 7.0, 5.6), 3.35 (s, 3H), 3.04-2.86 (m, 2H), 2.22 (qn, 2H, J= 6.2). 

15 

StepD 

f2g)-2-Methoxv-3-(4-{3"|"4-f2.233>tetrafluoro-propoxvVpfaenoxvl-propoxvl- 
phenvlVpropionic acid 

The title compound was prepared from (25)-2-mefhoxy-3-(4-{3-[4-(2,2,3,3- 
2 0 tetrafluoro-propoxy)-phenoxy]-propoxy}-phenyl)-propionic acid ethyl ester (Step C) 
by standard hydrolysis procedure C (NaOH). ^H-NMR (CDCI3, 200.15 MHz): 5 
7.14 (d, 2H. y= 8.6), 6.84-6.79 (m, 6H), 6.04 (tt, IH, 53.0, 4.8). 4.27 (t, 2H, 7= 
12.0), 4.09 (t, 4H, 5.9), 3.97-3.91 (m, IH), 3.34 (s, 3H), 3.1 1-2.87 (m, 2H), 2.20 
(qn,2H,^5.9). 

25 

Example 263 

r2iSr)-2-Methoxv-3-f4-l3-r4-f3-methvl-btttoxvVphenoxv1-propoxv>-phenvlVpropiom^ 
acid 
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10 




O ^ ^0 ^CHj 
Step A 

2iy)-3-(4-r3-(4-beDzvloxv-phenoxvVpropoxvl-phenvl')-2-methoxv propionic acid 
ethyl ester 




"0' "O" ^ "CHj 

3-[4-(3-Bromo-propoxy)-3-methoxy-phenyl]-2-methoxy-propionic acid methyl ester 
(Example 175, Step B) and 4-benzyloxy-phenol were treated under Mitsunobu 
standard conditions B to afford the title compound. 'H-NMR (CDCI3, 200.15 MHz): 
5 7.44-7.30 (m. 5H), 7.13 (d, 2H, J= 8.6), 6.93-6.73 (m, 6H), 5.01 (s, 2H). 4.20-4.06 
(m, 6H), 3.90 (dd. IH, J= 7.0, 5.6), 3.35 (s, 3H), 3.00-2.93 (m, 2H), 2.22 2H, > 
6.2), 123(t,3H,.^7.2). 



15 



20 



Step B 

f2^-3-m3-r4-Hvdroxv-phenoxvViirop(Hcv1-phenvn-2-meflio3cv-^ropionicacid 
ethvl ester 

0 

H0> 




The title compound was obtained foDowing the hydiogenation procedtne CBxanq)le 
261, Step B), starting £rom (2iS)-3-{4-[3-(4-ben:^oxy-pheno:Q']-prop'oxy}-phenyl)- 
l^tHaoxy pn^ionic acid eOiyl ester. 'H-KMR (CDCI3, 200.15 MHz): S 7.13 (d, 
2H, J= 8.9), 6.84-6.71 (m, SB), 4.23-4.06 (m, 6H), 3.91 (dd, IH. > 7.3. 5.9), 3.35 
(s, 3H), 2.97-2.93 (m, 2H), 2.21 (qn, 2H,.^ 6.2), 123 (t, 3H, js» 7.3). 
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StepC 

f23^-2--Methoxv-3-(44344-f3-methvl"butoxvVphenoxvl-prQpoxv>-phenvlV 
pro pionic acid ethvl ester 




5 (2jS)-3-{4-[3-(4-Hydroxy-phenoxy)-propoxy]-phenyl} -2-inethoxy-propionic acid 
ethyl ester (Step A) was reacted \m6er Mitsunobu procedure B (DIAD, toluene) with 
3-methyl-butaiiol to afford the tifle compound. ^H-NMR (CDCI3, 200.15 MHz): 5 
7.13 (d, 2H, J= 8.6), 6.85-6.81 (m, 6H), 4.18 (q, 4H, J= 7.0), 4.08 (d. 2H, J= 5.9), 
3.96-3.87 (m, 3H), 3.35 (s, 3H), 2.97-2.93 (m, 2H), 2.22 (qn, 2H, 6.2), 1.86-1.60 
10 (m, 3H), 1.23 (t, 5H, J- 7.0), 0.95 (d, 6H, J= 6.4). 

StepD 

f26^-2-Methoxv-3-f4-(3-f4-f3-metfavl-butoxvVphenoxv1-propoxvl-pheiivn- 
propionic acid 

15 The title compound was prepared from (25)-2-meflioxy-3-(4-{3-[4-(3-methyl- 

butoxy)-phenoxy]-propoxy}-phenyl)-propionic acid ethyl ester (Step B) by standard 
hydrolysis procedure C (NaOH). ^H-NMR (CDCI3, 200.15 MHz): 5 7.12 (d, 2H, 
/=8.4), 6.84-6.80 (m, 6H), 4.09 (q, 4H, 6.2), 3.99-3.88 (m, 3H), 3.37 (s, 3H), 3.07 
(dd, IH, 14.3, 4.4), 2.93 (dd, IH, J« 14.3, 7.0), 2.19 (qn, 2H, 7= 6.2), 1.90-1.71 

20 (m, IH), 1 .62 (q, 2H, •/= 6.9), 0.93 (d, 6H, J= 6.6). 

Example 264 

f2iS^-3-M-r3-f4-Isobutoxv-phenoxvVpropoxv1-phenvn-2-methoxv-propionic acid 




25 (2jS)-(3-{4-[3-(4-Hydroxy-phenoxy)-propoxy]-phenyl}-2-methoxy-propionicacid 
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ethyl ester (Example 263, Step B) was coupled under the ester J with l-bxx>ino-2- 
mefhylpropane to afford the title compound. ^H-IJMR (CDCI3, 200.15 MHz): 5 7.14 
(d, 2H, 8.6), 6.86-6.82 (m, 6H), 4.1 1 (q, 4H, /=6.2), 3.98 (dd, IH, J= 7.3, 4.6), 
3.66 (d, 2H, y= 6.5), 3.40 (s, 3H), 3.10 (dd, IH, J= 14.5, 4.6), 2.95 (dd, IH, > 14.5, 
5 7.3), 2.21 (qn, 2H, 6.2), 2.1 1-1.98 (m, IH), 1.01 (d, 6H, 6.7). 

Example 265 

(25)-3- 1 4-r3-f 4-Isopropoxv-phenoxvVpropoxv'|-phenvll-2-methoxv-propiomc acid 




10 The title compound was prepared from (2iS)-3-{4-[3-(4-hydroxy-phenoxy)-propoxy]- 
phenyl}-2-methoxy-propionic acid ethyl ester (Example 263, Step B) and 2- 
bromopropene following the procedure described for Example 264. ^H-NMR 
(CDCI3, 200.15 MHz): 5 7.14 (d, 2H, 8.3), 6.86-6.82 (m, 6H), 4.40 (qn, IH, J= 
5.9), 4.1 1 (q, 4H, /= 5.9), 3.98 (dd, IH, /= 7.3, 4.6), 3.40 (s, 3H), 3.10 (dd, IH, /= 

15 14.2, 4.3), 3.01-2.90 (dd, IH, 14.2, 7.2), 2.22 (qn. 2H, 5.9), 1.30 (d, 6H, /= 
62), 

Example 266 

20 *f2.SV3-l4-f3-f4-Ch^clQh exvhnethox^-phenoxvVpropoxv]-phenyl>-2-met^^ 
acid 




Hie tifle compound was prepared from (2iS)-3-{4-[3-(4-hydroxy-phenoxy)-propoxy]- 
phenyl}-2-methoxy-propiomc acid ethyl ester (Example 263, Step B) and 
2 5 (bromomethyl)cyclohexane following the procedure described for Example 264. 
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^H-NMR (CDCI3, 200.15 MHz); 5 7.14 (d, 2H, 8.6), 6.86-6.81 (m, 6H), 4.1 1 (q, 
4H, 6.2), 3.99 (dd, IH, 7.3, 4.6), 3.70 (d. 2H, M 6.2), 3.40 (s, 3H), 3.10 (dd, 
IH, 14.5, 4.6), 2.96 (dd, IH, 14.2, 7.3), 2.23 (qn, 2H, /» 6.2), 1.88-1.67 (m, 
6H), 1.39-0.94 (m,5H). 

5 

Example 267 

f25^-^2'Methoxv-3'l4-|"3-f4-phenetvlo3CV-phenoxv)"propoxv1-^^ acid 




The title compound was prepared from (2iS)-3-{4-[3-(4-hydioxy-phenoxy)-propoxy]- 
10 phenyl} -2-inethoxy-propiomc acid ethyl ester (Bxanaple 263, Stq) B) and (1- 

bronioethyl)benzene following the procedme described for Example 264. ^H-NMR 
(CDCI3, 300.15 MHz): 5 7.32-7.26 (m, 5H), 7.14 (d, 2H, 7= 8.5), 6.86-6.82 (m, 6H), 
4.15-4.08 (m, 6H), 4.00 (dd, IH, 7= 6.9, 4.4), 3.41 (s, 3H), 3.14-3.05 (m, 3H), 2.97 
(dd, IH, 14.5, 6.9), 2.22 (qn, 2H, J= 6.1). 

15 

Example 268 

f2iSl-3-f4-l3-r4-f3-I^ethvlainino-propoxv)-phenoxv]-propoxv|-^^ 
propionic acid 




20 Step A 

Methanesulfonic acid 3-diinethvlamino-propvl ester 

^ O 
3-Diiiie%lamiiio-l-propanol (0.98 mmol, 0.12 mL) was dissolved in THF (2 mL). 
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Triethylamine (1.47 nunol, 0.20 mL) was added, and the mixture was cooled at O^'C. 
Methanesulfonyl chloride (1 .08 mmol, 0.08 mL) was added and the bath lemoved. 
The mixture was warmed to room temperature and stirred for 2 hours. Hexanes 
were added and the precipitates were removed by filtration through celite (hexanes). 
5 The filtrate was concentrated to afford the title compound. ^H-NMR (CDCI3, 



200.15 MHz): 5 4.29 (t, 2H, 6.4), 3.00 (s, 3H), 2,39 (t, 2H, 7.0). 2.22 (s, 6H), 
1.90 (qn,2H,/= 6.7). 



10 f2i?)--3"f4-l3-|"4-f3-Dimethvlamino-propoxvVphenoxv]-propoxv>-phenvlV2- 
methoxv-propionic acid 

The title compound was prepared firom (2iS)-3-{4-[3-^4-hydroxy-phenoxy)-propoxy]- 
phenyl}-2-methoxy-propionic acid ethyl ester (Example 263, Step B) and 
methanesulfonic acid 3-dimethylamino-propyl ester (Step A) following the 
15 procedure described for Example 264. ^H-NMR (CDCI3, 200.15 MHz): 5 7.14 (d, 
2H, J= 7.8), 6.83-6.77 (m, 6H), 4.10-4.04 (m, 5H), 3.95-3.89 (m, 4H). 3,37 (s, 3H), 
3.16-3.13 (m, 2H), 3.06-2.99 (m, 2H), 2.77 (s, 6H), 2.21-2.15 (m, 4H). 

Example 269 

20 f2iS^-3-{4-[3-f4-Carboxvmethoxv-phenoxv'>-propoxv]-phenvl>-2-methoxv-propiomc 



StepB 



acid 



HO 



XX. 




OH 



O' 



O" 



CH3 



Step A 

Melhanesulfonvloxv-acetic acid ethvi ester 



25 




The title compound was piepaied following Ihe procedure described for 
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mellianesulfomc acid S-dimetbylammo-propyl ester (Example 268, Step A) starting 
fiom ethyl glycolate. *H-NMR (CDCI3, 200.15 MHz): S 4.75 (s, 2H), 4.27 (q, 2H, 
7.3), 3.20 (s, 3H), 1.31 (t, 3H, Jh 7.3). 

5 Steps 

(2>Sl'3-l4-[3-f4-Carboxymethoxv-phenoxvVpropoxv]-phenvl>-2-methoxv-^^ 




The title compound was prepared from (2iS)-3-{4-[3-(4-hydroxy-phenoxy)-propoxy]- 
10 phenyl}-2-methDxy-propionic acid efhyl ester (Example 263, Step B) and melhane- 
sulfonyloxy-acetic acid ethyl ester (Step A) by following the procedure described for 
Example 264. ^H-NMR (MeOD, 200.15 MHz): 5 7.13 (d, 2H, J= 8.6), 6.86-6.81 
(m, 6H), 4.57 (s, 2H), 4.15-4.06 (m, 4H), 3.91 (dd, IH, 7= 7.8, 4.8), 3.31 (s, 3H), 
2.99 (dd, IH, y= 14.2, 4.6), 2.85 (dd, IH, 14.2, 7.5), 2.17 (qn, 2H, 7= 6.2). 

15 

Example 270 

(2.y)-3"f4- /3-[4-f lH-Ihdol-5*vlVphenoxvVpiopoxvl-phenvlV2-methoxv«propioDic acid 
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(25)-3-[4-(3-Bronu>-propoxy)-phenyl]-2-mefhoxy-pro acid ethyl ester 
(Example 173, Step A) and 4-iodo-pheiiol were treated under ester K (CS2CO3) to 
afford the title compoimd. 'H-NMR (CDCI3, 200.15 MHz): 5 7.54 (d, 2H. 8.9), 
7.13 (d, 2H, J= 8.6), 6.82 (d, 2H, 8.9), 6.68 (d, 2H, 9.1), 4.23-4.08 (m, 6H), 
5 3.90 (dd, IH, •/= 7.3, 5.9), 3.35 (s, 3H), 2.97-2.93 (m, 2H), 2.23 (qn, 2H, ^ 6.2), 
1.23 (t,3H,J^ 7.0). 

StepB 

f2.S^'3-f4-(3-f4-nH-Indol-5-vlVphenoxv]"propoxv}"phenvlV2-inethoxv-propionic 
.10 acid ethyl ester 




To a stirred mixture of (2S)-3-{4-[3-(4-iodo-pheno^)-propoxy]-phenyl}-2- 
methoxy-propionic acid ethyl ester (0.10 mmol, 50 mg) (Step A), 5-indolyl-boronic 
acid (0.114 mmol, 18 mg) and powered cesium carbonate (0.23 mmol, 35 mg) in 

15 DME (0.5 mL) was added Pd^Fh3)4 (0.003 mmol, 4 mg). The mixture was flushed 
with nitrogen and maintained under nitrogen while being heated at reflux in a 100°C 
oil bath. The mixture was stkred for 6 hours, and then cooled to room temp^ture 
and diluted with ethyl acetate and water. The organic layer was dried (Na2S04) and 
concentrated. Thecrudeproductwaspurifiedbychromatogcaphy on silica gel 

2 0 (CH2Cl2/EtOAc 96:4) to afford the title compound. ^H-NMR (CDCI3, 200.1 5 

MHz): 8 8.20 (broad s, IH), 7.80 (d, IH, 0.8), 7.56 (d, 3H, 8.9), 7.41 (d, 2H, 

1.6), 7.23 (dd, IH, 3.2, 2.4), 7.15 (d, 3H. 8.6), 6.99 (d, 2H, ^ 8.9), 6.85 (d, 
3H, 8.6), 6.60-6.58 (m, IH), 4.24-4.1 1 (m, 8H), 3,92 (dd, IH, 7.3, 5.9), 3.35 
(s, 4H), 2.98-2.94 (m, 3H), 2.28 (qn, 2H, /= 5.9), 1.24 (t, 4H, J= 7.3). 

25 

StepC 

f2iSV3-f4--f3"f4-flH"Indol-5-vlVphenoxvVpropoxvl-phenvlV2-m^^ 
acid 
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The title compound was obtained fiiom (2iS)-3-(4-{3-[4-(lH-indol-5-yl)-phenoxyl- 
propoxy}-phenyl)-2-methoxy-propionic add ethyl ester (Step B) by following the 
standard hydrolysis procedure C (NaOH). ^H-NMR (CDCI3, 200.15 MHz): 5 8.17 
(broad s, IH), 7.80 (s, IH), 7.56 (d, 2H, /= 8.6), 7.42 (s, 2H), 7.24-7.21 (m, IH), 
5 7.15 (d, 2H, 7- 8.6), 6.98 (d, 2H, /= 8.6), 6.86 (d, 2H, 8.6), 6.59-6.59 (m, IH), 
4.23-4.13 (m, 4H), 3.98 (dd. IH, 7= 7.3, 4.3), 3.39 (s, 3H), 3.10 (dd, IH, J= 14.5, 
4.0), 2.95 (dd, IH, 14.5,7.3), 2.27 (qn, 2H, 6.2). 

Example 271 

10 f2iS^-2-Methoxv-3-(4-r3-f4-pvridin-3-vl-phenoxvVpropoxvl-phenvU-propiomcaci 




The title compound was prq)ared from (2iS)-3-{4-[3-(4-iodo-pheno3Qr)-propoxy]- 
phenyl}-2-methoxy-propionic acid efliyl ester (Example 270, Step A) and 3-pyridyl 
boronic acid by following the procedure described for Example 270 (Steps B and C). 
15 *H-NMR (MeOD, 300.15 MH2): 8 8.76 (s, IH), 8.46 (s, IH), 8.05 (d. IH, /= 8.1), 
7.60 (d, 2H, J£= 8.7), 7.49 (dd, IH, /= 7.7,4.8), 7.19 (d, 2H. ^ 8.5). 7.09 (d, 2H, 
8.7), 6.85 (d, 2H, 8.5), 4.24 (t, 2H, 6.1), 4.17 (t. 2H, 6.3), 3.74 (dd, IH, 
8.7, 3.8), 3.27 (s, 3H), 2.97 (dd, IH, 14.3. 3.8), 2.81 (dd, IH. 14.1. 8.5), 2.26 
(qn.2H,y-6.0). 

20 

Example 272 

f2g^2-Methox v-3-f4-f3-f4- pYriditi-4.. yl-phenoxvVpropoxv1-phenvl^ 




The title compound was prepared from (2iS)-3-{4-[3-(4-iodo-phenoxy)-propoxy]' 
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phenyl}-2-]nethoxy"propiQiuc acid ethyl ester (Example 270, Step A) and 4-pyridyl 
borosic acid by following the pioceduie described for Example 270 (St^s B and C). 
^H-NMR (axis, 200.15 MHz): 6 8.67-8.65 (m, 2H), 8.16 (d, 2H, js= 6.6), 7.90 (d, 
2H, ^ 8.8), 7.16-7.09 (m, 4H), 6.82 (d, 2H, > 8.8), 4.26 (t, 2H, ^ 6.2), 4.13 (t, 2H, 
5 6.2), 3.90 (dd, IH, > 7.7, 4.8), 2.97 (dd, IH, fi- 14.3, 5 J), 2.83 (dd, IH, 14,3, 
7.7), 2.24 (qn,2H,J= 5.9). 

Example 273 

. (2iSf^>2-Methoxv-3" l4-r3-(4'quinolin"8-vl-phenoxvVpTopoxv'|-phenvll-propiomc acid 




The title compound was prq)ared from (2S)-3-{4-[3-(4-iodo-phenoxy)-propoxy]- 
phenyl}-2-mefhoxy-propi0nic acid ethyl estrar (Example 270, Step A) and 8- 
quinoline boronic acid by following the procedure described for Example 270 (Steps 
B and C). 'H-NMR (MeOD, 300.15 MHz): 5 8.82 (d, IH, 2.6), 8.39 (d, IH, > 
15 8.1), 7.92 (d, IH, 7.9), 7.74-7.63 (m, 2H), 7.58-7.51 (m, 3H), 7.18 (d, 2H, > 
8.5), 7.08 (d, 2H, J« 8.7), 6.88 (d, 2H, J£= 8.7), 4.28 (t, 2H, ^ 6.0), 4.20 (t, 2H, 
6.3), 3.90-3.80 (m, IH), 3.30 (s, 3H), 3.04-2.84 (m, 2H), 2.29 (qn, 2H, 6.3). 

Example 274 

20 f23f)-3-f4>r3-f4'-Qrano-brohenvl-4-vloxv^-DrDPo^^ acid 




(2S)-3-{4-[3-(4'-Cyano-bipheityl-4-yloxy)-propoxy]-phenyl}-2-me&^ 
acid ethyl ester 
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(25)-3-[4-(3-Bromo-propoxy)-phenyl]-2-mefhoxy-propionic acid ethyl ester 
(Example 173, Step A) and 4'-hydroxy-4-biphenyIcarbomtrile were treated under 
Mitsunobu standard conditiotis B (DIAD, toluene) to give the title compound ^H- 
5 NMR (CDCI3, 200.15 MHz): 5 7.71-7.60 (m, 4H), 7.52 (d, 2H, 8.9), 7.14 (d, 2H, 
^ 8.9), 7.00 (d, 2H, 8.9), 6.83 (d, 2H, J- 8.6), A2A-AA1 (m, 6H), 3.90 (dd, IH, 
> 7.3, 5.9), 3.34 (s, 3H), 2.97-2.93 (m. 2H), 2.27 (qn, 2H, 6.2), 1.23 (t, 3H, > 
7.3). 

10 StepB 

f2S^"3-l4-[3-f4'-(>aDo-biphenvl-4-vloxvVpropoxv1-t)henvU-2-methoxv-^^ 
acid 

The title compoimd was prepared from {25)-3-{4-[3-(4'-cyano-biphenyl-4-yloxy)- 
propoxy]-phenyl}-2-methoxy-propionic acid ethyl ester (Step A) via the standard 
1 5 hydrolysis procedure C (NaOH). ^H-NMR (MeOD, 300. 15 MHz): 5 7,77 (s, 4H), 
7.64 (d, 2H, /= 8.7), 7.18 (d, 2H,/= 8.5), 7.07 (d, 2H, 8.7), 6.86 (d, 2H, J= 8.3), 
4.24 (t, 2H, 6.3), 4.17 (t, 2H, Jh 6.3), 3.84-3.74 (m, IH), 3.03-2.81 (m, 2H), 2.26 
(qn,2H,/=6.0). 

20 Example 275 

f2g)-2>Methoxv-3-f4-l3-f4'-flg-tetrazol-S-vnbiphenvl-4-vloxvl-pr^ 
propionic acid 
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Step A 

f2,y)-2-MethoxvO-f4-f3-r4Vlg-tetrazol-5-^^^^ 
TDTOPionic acid ethvl ester 




5 Azidotxibutyltin (0.72 mmol, 0.2 mL) was added to a solution of (25)-3-{4-[3-(4*- 
cyano-biphenyl-4-yloxy)-propoxy]-phenyl}-2-mefhoxy'propionic acid ethyl ester 
(0.36 imnol, 0.17 g) (Example 274, Step A) in toluene (1 xnL). The mixture was 
heated at 60°C for 48 hours. The mixture was allowed to reach room temperature 
and IN HCl was added. The mixture was heated at reflux for 24 additional hours. 

10 Upon cooling, water was added and the aqueous phase was extracted with ethyl 
acetate. The oiganic layer was dried (Na2S04), filtered and evaporated. The crude 
product was purified by chromatography on silica gel (hexanes/ethyl acetate/acetic 
acid 3:2: 10%) to afford the title product, 'H-NMR (CDCI3. 200.15 MHz): 5 8.12 (d, 
2H, J= 8.3), 7.65 (d, 2H, 7= 8.6), 7.51 (d, 2H, 8.9), 7.1 1 (d, 2H, 8.6), 6.95 (d, 

15 2H, ^ 8.6), 6.79 (d, 2H, 8.6), 4.25-4.06 (m, 7H), 3.97 (dd, IH, 7.0, 5.4), 3.37 
(s, 3H), 2.99-2.96 (m, 2H), 2.22 (qn, 2H, 7= 5.9), 1.25 (t, 3H, Jh 7.2). 

StepB 

f2a^>2-Methoxv-3-f4-l344*-ng-tetra2X)l-5-vl^biphenv^ 

20 propionic acid 

The title compound was prepared from (25)-2-mefhoxy-3-(4-{3-[4'-(l^-tetrazol-5- 
yl)bq5henyl-4-yloxy]-propoxy}-phenyl)-propionic acid ethyl ester (Step A) via the 
standard hydrolysis procedure C CNaOBQ, ^H-NMR (MeOD, 300.15 MHz): 5 8.09 
(d, 2H, 8.3), 7.70 (d, 2H, 8.3), 7.62 (d, 2H, 8.7), 7.18 (d, 2H, 8.5), 7.05 

25 (d, 2H, 8.7), 6.86 (d, 2H, 8.7), 4.23 (t, 2H, ^ 6.0), 4.17 (t, 2H, ^ 6.1), 3.83 
(dd. IH, 8.3, 4.2), 3.36 (s, 3H), 2.99 (dd, IH, 14.1, 4.0), 2.84 (dd, IH, 13.9, 
8.1), 2.26 (qn,2H,J= 6.3). 
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Example 276 

f2ig)-3-f4-f3-f4-Iimdazol-l-vl-phenoxv)-propoxv1-phenvU-^^^ 



5 




3-[4-(3-Bromo-propoxy)-phenyl]-2-methoxy-propiomc acid ethyl ester (Example 
173, Step A) and 4-(imidazoH-yl) phenol were treated under ester J to give the title 
compound. ^H-NMR (CDOa, 200.15 MHz): 5 8.11 (s, IH), 7.31-7.16 (m, 7H), 6.99 
(d, 2H, /= 8.9), 6.82 (d, 2H, J= 8.6), 4.19 (t, 2H, 6.2), 4.12 (t, 2H, J= 5.9), 3.95 
10 (dd, IH, 7.3, 4.8), 3.39 (s, 3H), 3.08 (dd, IH, J= 14.4. 4.8), 2.96 (dd, IH, J- 14.2, 
7.6), 2.26 (qn,2H,J^ 5.9). 

Example 277 

r2»y)-3-r4- 1 3-r4-f l .3-Dioxo-l .3->dihvdro-isoindol-2-vn-phenoxv]-propQxv}-phenvlV2- 
15 methoxy-propionic acid 




The title compound was obtained from (2iS)-3-[4-(3-Bromo-propoxy)-phenyl]-2- 
metiioxy-propionic acid ethyl ester (Example 173, Step A) and N-(4-hydroxyphenyl) 
phtalimide by following the procedure described for Example 276, ^H-NMR 
20 (CDCI3, 300.15 MHz): 5 7.97-7.92 (m, 2H), 7.81-7.77 (m, 2H), 7.32 (d, 2H, /= 8,9), 

7.15 (d, 2H, js= 8.5), 7.02 (d, 2H, 8.9), 6.85 (d, 2H, 8.5). 4.20 (t. 2H. 6.0), 

4.16 (t, 2H, 6.0). 3.99 (dd, IH, 7.3, 4.4), 3.41 (s, 3H), 3.1 1 (dd, IH, Jh 14.3, 
4.4), 2.97 (dd. IH. J= 14.3. 7.1). 2.27 (qn. 2H, Jh 6.0). 
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Example 278 

r2iS^"3-f4-l3-r4-f4-AceM-piperazin-l-vlVphenoxv1-moDoxv>-phenvlV2^^ 
propionic acid 




5 The title compound was obtained from (2iS)-3-[4-(3-Bromo-propoxy)-pheiiyl]-2- 
methoxy-propionic acid ethyl ester (Example 173, Step A) and l-acetyM-(4- 
hydroxyphenyl)piperazine by following the piocedure described for Example 276. 
^H-NMR (CDCI3, 300.15 MHz); 5 7.14 (d, 2H, 8.5). 6.90-6.80 (m, 5H). 4.15-4.09 
(m, 3H), 3.98 (dd, IH, J= 6.7, 4.9), 3.79-3,76 (m, 2H), 3.63-3.60 (m, 2H), 3.40 (s, 
10 3H), 3.11-2.93 (m, 6H), 2.14 (s, 3H). 

Example 279 

f2iSV-2-Me1hoxv-3-f4-r3-f4-pipera2m-l-vl-phenoxvVpr^^ 




15 Step A 

(2iS)-2-Methoxy-3-{4-[3-(4-pipera2in-l-yl-phenoxy)-propoxy]-phenyl}-propionic 
acid ethyl ester 




3-[4-(3-Bromo-propo3qr)-phenyl]-2-methoxy-propionic acid ethyl ester (Example 
2 0 173, Step A) and l-(4-hydroxyphen.yi)-piperazine were treated under ester K to give 
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fhe title compound. ^H-NMR (CDCI3, 200.15 MHz): 6 8.01 (s. IH), 7.13 (d, 2H, 
8.6), 6.88-6.75 (m, 6H), 4.30 (t, 2H, > 6.4), 4.17 (q, 2H, 7.0), 4.02 (t, 2H, 
5,9), 3.94-3.87 (m, IH). 3.64-3.60 (m, 4H), 3.34 (s, 3H), 2.98-2.96 (m, 4H), 2.18- 
2.04 (m, 2H), 1.23 (t, 3H, ^ 7.3). 

5 

StepB 

(2>S^-2-Methoxv-3 - l4-[3«(4-piperazin- 1 -vl-pheiioxvVpropoxy]-phenvU ^piopionic 
acid 

The title compound was prepared from (2»S)-2-methoxy-3-{4-[3-(4-piperazin-l-yl- 
1 0 plienoxy)-propoxy]-phenyl}-propionic acid ethyl ester (Step A) by standard 

hydrolysis procedure C (NaOH). 'H-NMR (MeOD, 300.15 MHz): 5 7.18 (d, 2H, J= 
8.5), 6.89-6,83 (m, 4H), 6.72 (d, 2H, 7- 9.1), 4.30 (t, 2H, J= 6.3), 4.07 (t, 2H, 
6.1), 3.86-3.82 (m, IH), 3.62-3.59 (m, 4H), 3.36 (s, 3H), 3.07-2.83 (m, 6H), 2.12 
(cin,2H,/=6.3). 

15 

Example 280 

f2iS^-2-Methoxv-3-{4-f3-f4-moTpholin-4-vl-phenoxv)-propoxv]-phenyl)-propiom^ 




20 Step A 

(2y)-2-MeflioyY-3-{4-f3-f4-n]^oyphQ|in-4-yl-pheno3(;y)-p^^ 
acid ethyl ester 




A mixture of (2iS)-3-{4-[3-(4-iodo-phenoxy)-propoxy]-phenyl}-2-methoxy-propionic 
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acid ethyl ester (1.03 ramol, 0.5 g), moipholine (1.24 nunol, 0.11 mL), Pd(0Ac)2 
(0.05 mmol, 12 mg), 2,2'-bis(diphenyIphsphino)-l,r-binaphthyl (0.08 mmol, 48 
mg) and cesium carbonate (1 .45 mmol, 471 mg) in DMF (2 mL) was heated at 
1 10*^0 for 14 hours. The mbcture was purified through a silica gel column 
5 (hexanes/ethyl acetate 7:3) to afford the title compound. ^H-NMR (CDCI3, 200. 1 5 
MHz): 5 7.11 (d, 2H, J= 8.8), 6.85 (broad s, 2H), 6.80 (d, 4H, 8.8), 4.21-4.04 (m, 
6H), 3.91-3.80 (m, 5H), 3.32 (s, 3H), 3.10-2.95 (m, 4H), 2.94-2.91 (m, 2H), 2.20 
(qn, 2H, 7- 5.9), 1.23 (t, 3H, J= 12). 

10 StepB 

f2iy^-2-Methoxv-3-{4-|"3-f4-morpholin-4-vl-phenoxvVpropoxv]-phenvll-propionic 
acid 

The title compound was prepared from (2»S)-2-methoxy-3-{4-[3-(4-morpholin-4-yl- 
phenoxy)-propoxy]-phenyl}-propiomc acid ethyl ester (Step A) by standard 
15 hydrolysis procedure C (NaOH). ^H-NMR (CDCI3, 200.15 MHz): 5 9.90 (s, IH), 
7.30 (d, 2H, J= 9.1), 7.10 (d, 2H, J= 8.4), 6.91 (d, 2H, 7= 9.1), 6.75 (d, 2H, /= 8.8), 
4.18-3.90 (m, 9H), 3.43-3.33 (m, 7H). 3.02 (dd, IH, ^ 14.3, 4.8), 2.90 (dd, IH, 
14.3, 7.0), 2.18 (qn, 2H, /= 5.9). 

20 Example 281 

f25^-3-l4-[3-ffiiphenvl-4-vloxvVpropoxv1-2-chloro-phenvU-2-ethoxv-propionicacid 




CH3 

Step A 

3-l4-r3-nBiphenvl-4-vloxvVpropoxv1-2 -chloro-phenvn-2-hvdrDxv-propiomcacid 
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Boron tribromide (0.03 mmol, 0.03 mL) was added to a solution of 3-{4-[3- 
(biphenyl-4-yloxy)-propoxy]-2-cUoro-phenyl}-2-me&oxy-propiomc acid (0.06 
mmol, 25.5 mg) (Example 191) in CH2CI2 (0.4 mL) at -78°C. The mixture was 
5 wanned to temperature gradually and stirred for 12 hours. The solvent was 
concentrated to dryness to afford the title compound. ^H-NMR (CDCI3, 200.15 
MHz): 5 7.56-7.18 (m, 8H), 6.99-6.95 (m, 3H), 6.79-6.75 (m. IH), 4.58-4.42 (m, 
IH), 4.25-4.12 (m, 4H), 3.34-2.92 (m, 2H), 2.30-2.22 (m, 2H). 

10 Steps 

3-(4-r3-fBiphenvl-4-vloxvVpropoxv1-2-cMoro-phen^l-2-ethoxv-propiomc acid 
Ethyl iodide (0.6 mmol, 0.05 mL) was added to a solution of 3-{4-[3-(biphenyl-4- 
yloxy)-propoxy]-2-chloro-phenyl}-2-hydroxy-propionic acid (Step A) and AgiO 
(0.09 mmol, 21 mg) in DMF (0.5 mL). The mixture was heated at 50°C for 24 

15 hours. The mixture was wanned to room tenq)erature, and IN HCl was added until 
pH 3. The aqueous phase was extracted wi& ethyl acetate (3 x 10 mL). The 
combined organic layers were dried (Na2S04), filtered and evaporated. The crude 
was purified by chromatography on silica gel (CH2CI2) to afford the title compound. 
'H-NMR (CDCI3, 300.15 MHz): 5 7.56-7.51 (m, 4H), 7.44-7.39 (m, 2H), 7.30 (t, 

20 IH, js= 7.3), 7.20 (d, IH, 8.5), 6.99 (d, 2H, 8.7). 6.95 (d, IH, 2.4), 6.77 (dd, 
IH, 8.5, 2.4), 4.21-4.13 (m, 5H), 3.64-3.54 (m, IH), 3.44-3,34 (m. IH), 3 .29 (dd, 
IH, > 14.1, 4.2), 3.01 (dd, IH, 14.1, 8,7), 2.28 (qn, 2H, 6.0), 1.12 (t, 3H, 
6.9). 

25 Example 282 

3-(4-r3-f4-Benzovl-phenoxvVproDOxvl-2-cMo ro-phenvn-2-e1faoxv-TO:o^^^ 
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The title compound was prq>aied fircxtn 3-{4-[3-(4-benzoyl-phenoxy)-piopoxy]-2- 
chloro-pliBi^l}-2-mfithoxy-ptopionic acid ^icaiiq)le 193) by following &e sams 
procedure as inExample 281 (Stq>s A and B). 'H-I>]MR (CDCI3, 300.15 MHz): 5 
5 7.82 (d, 2H, > 8.7), 7.76 (d, 2H, J= 8.1), 7.61-7.55 (m, IH), 7.50-7.45 (m, 2H). 7.18 
(d, IH, J= 8.5). 6.99-6.95 (m, 3H), 6.77 (dd, IH, > 8.5, 2.4), 4.25 (t, 2H, J= 5.9), 
4.17-4.14 (m, 3H), 3.61-3.38 (m. 2H), 3.29 (dd, IH. 14.1, 4.9), 3.02 (dd. IH. 
14.1. 8.1), 2.31 (qn, 2H./= 5.9), 1.14 (t, 3H, J= 7.1). 

10 E3CAMPLE283 

(2S")-3- l4-r2-fbiphenvl-4-vloxvVethoxv1-phenvl> -2-methoxv-propionio acid ' 





Step 1: (2S)-3-<4-hydroxy-pheayl)-2-methoxy-piDpiomc add efhyl esto 



15 



20 




The coiiq)oimd of (2S)-3-(4-hydroxy-pheEyl)-2-mettoxy-propiomc acid (5,1 mmol) 
was dissolved in 50 ml of ethanol and 0.3 ml (5.6 mmol) of sulfuric acid was added. 
The mixture was stirred at room temperature for 1 8 hours and then concentrated. 
The mixture was diluted wifli water (55 ml) and NaHCOa was added (3 1 0 mg, 3.7 
mmol). This mixture was extracted with e&yl acetate (4 x 20 mL), and the 
combined organic layers were dried (MgS04) and then concentrated to produce a 
yellow oil. ^H-NMR (CDCI3, 200.15 MHz): 7.07 (d, 2H, J=8.6), 6.72 (d, 2H, J«8.6), 
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5.42 (br s, IH). 4.18 (q, 2H. J=^.3), 3.92 (dd. IH. J=6.7, 5.9), 3.36 (s, 3H), 2.95 (d, 
2H, J=6.7), 1.23 ft 3H, J=7.3). 



Stspl: (2S)-3-[4-(2-hromo-e1haxy)-plienyl]-2-nietiioxy-propiomc acid ethyl ester 

A mixtuiB containing (2S)-3-(4-hydroxy-phenyl)-2-me11ioxy-propionic acid ethyl 
ester obtained in Step 1 (0.223 mol, 50 mg), potassium carbonate (0.446 mol, 50 
mg), magnesium sulfete (powdered, 50 mg, 1 g/g), ethylene dibiomide (3.35 mol, 
628 mg) and EtOH (25 mL) was heated at reflux (78-7(S°C) for 24 hours and cool to 

1 0 room temperature. The mixture was heated again to reflux (IS.S-JT'C) and 2 mL of 
ethylene dibromide was added. The mixture was heated for another 12 hours at 
79.5-80.1^C and then cooled to room temperature and vacuum filtered. The filtrate 
was concentrated under vacuum, and the residue was purified by column 
chromatography (silica gel, hexanes/ethyl acetate 6:1, Rf 0.27) to produce a colorless 

15 ofl. MS (ES) for Ci4Hi9Br04 [M+Na]"': 353,0. 

Step 3; (2S)-3-{4-[2-(biphenyl-4-yloxy)-ethoxy]-phenyl}-2-methoxy-propionic acid 




A solution of biphenyl-4-ol (0.39 mmol, 68 mg) in 10 ml of DMF in was treated 
2 0 with (2S)-3-[4-(2-bromo-ethoxy)-phehyl]-2-methoxy-propionic acid ethyl ester 

obtained in Step 2 (0.33 mmol, 100 mg) and cesium carbonate (0.66 mmol, 214 mg) 
in a round bottom flask. The reactants were filtered and washed wifli DMF several 
times and the solvent was evaporated under vacuo. The residue was reconstituted in 
a mixture of ethanol (20 ml) and NaOH (IM) (8 ml), and then stirred at room 
2 5 temperature until TLC indicated the disappearance of startmg material. Ethanol was 
removed under vacuum, and the aqueous solution was diluted with 20 mL of brine 
and washed with diethyl ether (3 x 15 mL). The aqueous phase was acidified witii 
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IN HQ (pH 1-2) and extracted wift eSxyl acetate (3x15 mL). The organic layer 
was dried (MgS04) and concentEated under vacuum to yield fhe title compound. MS 
(ES) for C24H24O5 [M+Na]^: 415.4. 

5 Example 284 

f2SV2-methoxv-3-l4-r3>f3-trifluoromethvl-phenoxvVpropoxv1-phenvl)-propionic 
acid 





^11 

Step 1: 3-bn>mo-propan-l-ol 

10 The CQnq30und of 1,3-propanodiol (10.26 g, 134.8 mmol) was dissolved in benzene 
(150 mL), and HBr 48% (16.84 mL) was added. The mixture was refluxed under 
aceotropic removal of wato for 24 hours. The solvent was distilled at atmospheric 
piessure, and Ihe residue was diluted with ether and (ISO mL) and washed with 
water (3 x SO) mL. The organic layer was dried over MgS04 and concentrated to 

15 afford a yeUowish oil. *H-NMR (CDCI3 , 200.15 MHz): 3.80 (t, 2H, J=6.4), 3.54 (t, 
2H, J=6.5). 2. 10 (qn, 2H, J=6.4). 

Step 2; (2S)-3-[4-(3-bromo-propoxy)-phenyl]-2-methoxy-propionic add ethyl ester 



20 A solution of triphenylphosphine (4.77 mmol, 1250 mg) in 50 mL of dry toluene was 
treated at 0**C with diisopropilazodicarboxylate (4.77 mmol, 964.5 mg) and stirred 
for about 20 minutes. A solution of (2S)-3-(4-hydroxy-phenyl)-2-metiioxy- 
propionic acid ethyl ester (Example 283, Step 1) (4.46 mmol, 1000 mg) and 3- 
bromo-propan-l-ol (4.77 mmol, 663 mg) m 10 mL of diy IHF was added, and tiie 

25 mixture was stirred at room temperature overnight. The mixture was concentrated to 
dryness under vacuum and purified by silica gel chromatography (silica gel. 
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10 



15 



20 



hexanes/ethyl acetate 6:1). The fiaction with Rf 0.4 conesponding to the coupled 
compound was combined and concentrated to diyness to afford a yellow oil. MS 
(ES) for Ci5H2iBr04 [M+Naf : 367.2. 

Step 3: (2S)-2-methoxy-3-{4-[3-(3-tdfluoiomethyl-phenoxy)-propoxy]-phenyl}- 
propioxuc acid 



The title compound was prepared from (2S)-3-[4-(3-hromo-propoxy)-phenyl]-2- 
methoxy-propionic acid ethyl ester Example 284, Step 2) and 3-trifluoromethyl- 
phenol via flxe same procedure used for the preparation of (2S)-3-{4-[2-(B^henyl-4- 
yIoxy)-ethoxy]-phenyl}-2-me1fao^-propionic acid (Example 283, Step 3) to produce 
a yellow solid. 

MS (ES) for C20H21F3O5 [M+NH4r: 421.4. 
Example 285 

f2SV2-methoxv-3-f4-f3-phenoxv-propoxvVphenvl1-propionic acid 



A solution of (2S)-3-[4-(3-bromo-propoxy)-phenyl]-2-methoxy-propiomc acid e&yl 
ester (Example 284, Step 2) (0.1 mmol, 32 mg) in 0.7 ml of DMF in a 16 x 100 mm 
tube was treated with phenol (0.15 mmol, 15 mg), cesium carbonate (0.3 mmol, 95 
mg). The mixture was stirred at room temperature overnight, and the reactants were 
filtered and washed with DMF a several times. The solvent was evaporated under 
vacuum, and the residue was reconstituted in a mixture of ethanol (2 ml) and NaOH 
(IM, 1 ml), which was stirred at room temperature until reaction was completed by 
HPLC-MS. Upon completion, HCl (IM) was added (pH=3) and the solvents were 
eliminated under vacuimi. The residue was reconstituted in CH2CI2/H2O and filtered 
through a hidrofobic syringer. The organic layer was separated, concentrated and 




F 
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purified by HPLC-MS to affoid fhe tifle compound as a colorless oil. MS (ES) for 
CwHttOs [M+NH4f: 348 A 

Example 286 

5 f2S)-3'l4-r3"n3iphenvl"3"VloxvVpropoxv1"phenvl)-2"methoxv-propionic acid 




The title compound was prepared from (2S)-3-[4-(3-bromo-propoxy)-phenyl]-2- 
methoxy-propionic acid ethyl ester (Example 284, Step 2) and biphenyl-3-ol via the 
same procedure used for the preparation of (2S)-2-methoxy-3-[4-(3-phenoxy- 
1 0 propoxy)-phenyl]-propionic acid (Example 285, Step 1), to produce a colorless oil. 
MS (ES) for C25H26O5 [M+Naf: 429.4. 

Exan^le 287 

(2SV2>methoxyO-{4-r3'<2-metfayl-benzotMazol>-5-yloxy)-p^ 
15 ESEiofficacid 




The title compound was prepared from (2S)-3-[4-(3-bromo-propoxy)-phenyl]-2- 
meHioxy-propionic acid ethyl ester (Example 284, Step 2) and 2-methyl- 
2 0 benzothiazol-S-ol via the same procedure used for the preparation of (2S)-2- 

meflioxy-3-[4-(3-phenoxy-piopoxy)-phenyi]-propionic acid (Example 285, Step 1), 

to produce a colorless oil. 

MS (ES) for C21H23NO5S [M+H]'': 402.4. 

25 
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Exaxnple 288 

f2SV2-methory-3-/4-f3-(3-morpholin-4-vl-phenoxvVpropoxv1-phenvII^ 
acid 




5 The tifle compound was prepared from (2S)-3-[4-(3-bromo-propoxy)-phenyl]-2- 
mefhoxy-propionic acid elliyl ester OBxample 284, Step 2) and 3-Morp{u}lin-4-yl- 
phenol via the same procedure used for fiie preparation of (2S)-2-mefhoxy-3-[4-(3- 
phenoxy-piopoxy)-phenyl]-propionic acid (Example 285, Step 1), to produce a 
colorless oil. 
10 MS (ES) for C23H29NO6 [M+H]"**: 416.4. 

Example 289 

f 2SV2-methoxv-3-{4-f 3-f S,6>7.8-tetiahvdro-naphthalen-2-vloxvVpropoxv)-phenvU - 
propiomc acid 



.15 




The title compound was prepared from (2S)-3-[4-(3-bromo-propoxy)-phenyl]-2" 
methoxy-propionic acid ethyl ester (Example 284, Step 2) and 5,6,7,8-tetrahydro- 
naphthalen-2-ol via the same procedure used for the preparation of (2S)'-3-{4-[2- 
(biphenyl-4-yloxy)-ethoxy]-phenyl}-2-methoxy-propionic acid (Example 283, Step 
20 3), to produce a white solid. 

MS (ES) for C23H28O5 [M+Nar: 402.4. 



25 



Example 290 

2-methoxv-3-{4"[2-f4-phenoxv-phenoxvVethoxv]-phenvn-propionic acid 
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The title compound was prepared from (2S)-3-[4-(2-bromo-ethoxy)-pheayl]-2- 
mefhoxy-propionic acid efhyl ester (Example 283, Step 2) and 4-phenoxy-phenol via 
Ihe same procedure used for llie preparation of (2S>3-{4-[2-(biphenyl-4-yloxy)- 
5 ethoxy]-phenyl}-2-methoxy-prapionic acid (Example 283, Step 3) to produce a 
white solid. 

MS (ES) for C24H24O6 [M+NH4f ; 426.0. 



Example 291 

10 3W3-r3-a3rohenvl'4-vloxvVDTopoxv1-phenvn-2-metho xv-propiomc acid (isomer n 





Step 1: 3-(3-benzyloxy-phenyl)-3-hydroxy-2-methoxy-propionic acid methyl ester 




Sodium trimethylsilylamide IM m THF (20.73 mL, 20.73 imnol) was added to a 2- 
15 neck round bottom flask under nitrogen. The flask was placed in an acetone bafh 
cooled to about -78*C A solution of methyl 2-metho^cetate (2.34 mL, 23 .55 
mmol) and 3-benzyloxybeDzaldehyd6 (4.0 g, 18.85 mmol) in dry THF (24 mL) was 
added diopwise via cannula over 10 minutes. The mixture was sthred at -78^ for 3 
hours. HPLC-MS showed the presence of starting aldehyde at this time. Additional 
20 lOmL of NaHDMS were added, and the mbctuie was stirred for another hour, and 
then HCl 3N (50 mL) was added to the nuxture at -78X. The bath was removed, 
and the mixture was extracted with diefliyl ether (4 x 50 mL). The combmed organic 
layers were dried over MgS04 and concentrated to afford an oil that was purified by 
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chromatogcaphy (silica gel, hexanes/etbyl acetate 3:1). Rf. 0.13. (two isomers) ^H- 
NMR (CDCI3 , 200.15 MHz): 7.45-7.22 (m, 12H), 7.05-6.89 (m, 6H), 5.07 (d, 4H, 
J=l.l), 4.93 (dd, 2H, J=11.8, 5.9), 3.97 (d, IH, J=5.6), 3.89 (d, IH, J=5.4), 3.67 (s. 
3H), 3.65 (s, 3H), 3.40 (s, 3H), 3.37 (s, 3H), 2.92 (br s, IH), 2.83 (br s, IH). 

5 

Step 2: 3-(3-benzyloxy-phenyl)-2-methoxy-acryUc acid methyl ester 



The compounds of 3-(3-benzyloxy-pheiiyl)-3-hydroxy-2-methoxy-propionic acid 
mefliyl ester (Example 291, Step 1) (4.06 g, 12.84 imnol), triethylamine (7.15 mL, 

10 51.33 mmol) and 4-(N,N-dimethylamino)pyridine (0.157 g, 1 .28 nmiol) were 

dissolved in dichloromefhane (20 mL) in a round bottom flask and then cooled to 0 
*C under ice bath. Mesyl chloride (1.093 mL, 14.1 mmol) was added dropwise via' 
syringe, and the mixture was stirred at room temperature until no starting aldol is 
observed by HPLC-MS (4 days, 0.2 additional mL of MsCl were added each day). 

15 The mixture was diluted with 200 mL of dieliiyl ether, washed with HCl (IN, 3 x 40 
mL) and 40 mL of brine, and dried over MgS04. Concentration of the mixture 
afforded 3.96 g of a 2.5:1 mixture of the aciylate and a single isomer of the mesylate 
intermediate which was directly used in the next Step. ^H-NMR (CDCI3 , 2O0. 1 5 
MHz): 7.46-7.26 (m, 8H), 6.99-6.93 (m, IH), 5.10 (s, 2H), 3.85 (s, 3H), 3.72 (s, 3H). 

20 

Step 3: 3-(3-benzyloxy-phenyl)-2-methoxy-propionic acid methyl ester 



A solution of 3-(3-benzyloxy-phenyl)-2-methoxy-acryIic add methyl ester (Example 
291, Step 2) (3.96 g) in me&anol (10 mL) was placed in a round bottom flask 
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equipped with a reflux condenser. The mixture was cooled to 0**C and Mg turnings 
(6.45 g) were added The mixture was initially stirred vigorously and then furOier 
stirred at room temperature for about an hour. The solvent was evaporated under 
vacuum, and 100 mL of diethyl efher were added to the resulting solid. HCl (3N, 
5 100 mL) was added and the solution was stirred for one minute. The organic layer 
was separated torn fiie slurry, and 100 mL of diethyl ether and HCl (3N, 100 mL) 
were added to the remaining slurry. The procedure was repeated until the entire 
solid was dissolved. The combined ethereal extracts were washed with brine and 
dried over MgS04. Concentration of the mixture afforded a yellow oil which was 
10 about 90% pure by NMR. *H-NMR (CDCI3, 200.15 MHz): 7.45-7.17 (m, 6H), 6.88- 
6.81 (m, 3H), 5.05 (s, 2H), 3.97 (dd, IH, J=7.3, 5,4), 3.72 (s, 3H), 3.34 (s, 3H), 3.00 
(d, IH, J=5.1), 2.99 (d, IH, J-7.8). 

Step 4: 3-<3-hydroxy-phenyl)-2-methoxy-propionic acid methyl ester 



Hie compounds of 3-(3-benzyloxy-phenyl)-2-methoxy-propionic acid methyl ester 
GBxample 291, Step 3) (3.1S g, 10.49 mmol) and Pd 10% on activated carbon (0.558 
g, 0.524 mmol) were placed in a 250-ml round bottom flask equipped with a 
nuignetic stirring bar. 100 mL of methanol was added, and hydrogen was bubbled 
2 0 through the solution for 10 minutes. Tlie flask was sealed with a rubber septum, and 
a balloon containing 250 mL of hydrogen was connected to the flask through a 
needle. The mixture was stirred at room temperature for 5 hours and then 
concentrated to dryness under vacuum. The residue was taken up in ethyl acetate 
and filtered through a pad of celite. Concentration of the mixture afforded an oil. 



25 ^H-NMR (CDCI3, 200.15 MHz): 7.15 (dt, IH, J=l.l, 7.0), 6.79-6.68 (m, 3H), 5.27 
(br s, IH), 3.98 (dd, IH, J=7.5, 5.6), 3.73 (s, 3H), 3.35 (s, 3H), 2.97 (d, IH, J«3.8), 
2.97(d,lH,J=9.1). 



15 
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StepS: [l,3,2]dioxafbiane2,2'dioxide 

°v-° 



Thionyl chloride (36 mL» 491 nunol) was added to a solution of 1,3-piopanodiol (30 
g, 394 mmol) in CCI4 (278 mL) via syringe. The mixture was heated at reflux for 
5 1 .5 hours and cooled to O^C to evaporate the solvent under vacuum. The residue was 
dissolved in a mhctuie of CCI4/CH3CN/H2O (2:2:3=500 mL) and cooled to 0*C. 
Ruthenium trichloxide liihydrate (0.5S6 g, 2.68 mmol) was added followed by ' 
addition of solid NaI04 (14.35 g, 197 mmol). The nuxtm:e was stiixed at room 
temperature for 1 hour and then H2O (1 L) was added. The aqueous phase was 

1 0 extracted with diethyl ether (4 x 300 mL). The combined organic layers were 

washed with brine (2 x 100 mL), dried (MgS04), and filtered through a pad of sitica 
gel to remove the ruthenium salts. The solvent was evapomted, and hexanes (200 
mL) was added to Hie resulting oil. After cooling, a gray solid was precipitated, 
which was filtered and washed with hexanes. Reciystallization fix>m hexanes/ether 

15 yielded a white crystalline solid. 'H-NMR (200.15 MHz, CDCI3): d4.73 (t, 4H, 
J=5.6), 2.13(qn,2H,J=5.6). 



Step 6: 3-(biphenyl-4-yloxy)-propan-l-ol 

Q-0-0 



■OH 

20 A solution of 4-phenylphenol (4.9 g, 29.0 mmol) and potassium tert^-butoxide (3.64 
g, 30.3 mmol) in TEIF (100 mL) was stirred at room temperature for 30 minutes. 
Hie solution was cooled at 0^ and [l,3,2]dioxathiane 2,2-dioxide (Example 291, 
. Step 5) (3 .6 g, 26.34 mmol) mTHP (25 mL) was added. The mixture was stirred at 
room traiperature for 5 hours, and tiie solvent was removed under vacumn. The 

25 residue was dissolved m 6N HCl (15 mL) and heated at lOO^'C for 16 hours. The 
mixture was cooled to room temperature, and the aqueous phase was extracted with 
efhyl acetate (3 x 30 mL). The combined organic layers were washed with H2O (3 x 
25 mL) and brine (25 mL), dried CMgS04), filtered, and concentrated to produce a 
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wMtB soMd. 'H-NMR (200.15 MHz, CDCI3): d 1.51-1 A9 (m, 4H), 1A5-1.37 (m, 
3H), 6.98 (dd, 2H, J=6.72, 2.14), 4.17 (t, 2H, 1=5.9), 3.88 (q, 2H, J=5.9), 2.07 (qn, 
2H,J=5.9). 

5 Stspl: 4-(3-biomo-propoxy)-bq>heii^ 

^Br 

Ttiphenylphosphine (L61 g, 6.14 mmol) was added to a solution of 3-(biph6nyl-4- 
yloxy>-propan-l-ol (^cample 291, Step 6) (1.00 g, 4.38 xnmol) and carbon 
tetrabromide (1.81 g, 5.47 mmol) in CH2C12 (20 mL) at O^'C. The mixture was 

1 0 wanned to room temperature and stirred for about an hour and then extracted with 
e&yl acetate (50 mL). Hie organic layer was washed with H2O (3 x SO mL) and 
brine (3 x 25 mL), and then dried (MgS04), filtered and concentrated. The crude 
product was purified by silica gel column chromatography (sifica gel, hexanes/eftyl 
acetate, 9: 1) to produce 4-(3-bromo-propoxy)-biphenyl. ^H-NMR (200. 15 MHz, 

15 CDCI3): d 7.57-7.29 (m, 7H), 6.98 (dd, 2H, J=6.72, 1.88), 4.15 (t, 2H, J«5.92), 3.62 
(t, 2H, J=6.44), 2.34 (qn, 2H, J=5.92). 

Step 8: 3-{3-[3-(biphenyl-4-yio^)-propo3QQ-phenyl}-2-methoxy-prqpionic acid 
(Isomer 1) 



20 




The title compound was prepared fi:om 4-(3-biomo-propoxy)-biphenyl (Example 
291, Step 7) and 3-(3-hydroxy-phenyl)-2-methoxy-propionic acid methyl ester 
(Example 291, Step 4) (0.3 g, 1.42 mmol) via the same procedure used for flie 
preparation of (2S)-3-{4-[2"(biphenyM-yloxy)-ethoxy]-phenyl}-2-methoxy- 
25 propionic acid (Example 283, Step 3). The crude material was submitted to chiral 
HPLC separation to afford the single enantiomer of isomer 1 . *H-NMR (CDQ3, 
200.15 MHz): 7.57-7.17 (m, 7H), 6.99 (dd, 2H, J=6.7, 2.2), 6.85-6.80 (m, 3H), 4.19 
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(dd, 4H, J=13.4, 6.4), 4.03 (dd, IH, >7.3, 4.3), 3.40 (s, 3H), 0.14 (dd, IH, J=14.0, 
4.3), 2.98 (dd, IH, J=14.8, 7.5), 2.28 (qui, 2H, J-5,9). 

Example 292 

5 3"l3-r3-n3iphenvI-4>vloxvVpropoxvVphenvU-2-methoxv-propiom^ acid (Tsomer 2) 



The title compound was prepaied from 4-(3-biomo-propoxy)-biphenyl (Example 



(Example 291, Step 4) via the same procedure used for the preparation of (2S)-3-{4- 
10 [2-<biphenyl-4-yloxy)-^oxy]-phenyl}-2-methoxy-propiomc acid QExample 283, 
Step 3). The crude material was submitted to chiral HPLC separation to afford the 
single enantiomer of isomer 2. ^H-NMR (CDQa, 200.15 MHz): 7.57-7.17 (m, 7H), 
6.99 (dd, 2H, J-6.7, 2.2), 6.85-6.80 (m, 3H), 4.19 (dd, 4H, J=13.4. 6.4), 4.03 (dd, 
IH, J=7.3, 4.3), 3.40 (s, 3H), .14 (dd, IH, J=14.0. 4.3), 2.98 (dd, IH, J=14.8, 7.5), 
15 2.28(qn,2H,J=5.9). 

Example 293 

f2SV3- l4-r3-f2- cvano-phenoxvVOTOPOXv1-pheaivll-2-methoxv-propiomc acid 



2 0 The tifle compound was prepared from (2S)-3-[4-(3-bromo-propoxy)-phenyl]-2- 
methoxy-propionic acid ethyl ester (Example 284, Step 2) and 2-hydroxy- 



(3-phenoxy-propoxy)-phenyl]-.propionic acid (Example 285, Step 1), to produce a 
colorless oil. 
25 MS (ES) for C20H21NO5 [M+NH4]'**: 373.4. 




291, Step 7), and 3-(3-hydroxy-phenyl)-2-methoxy-propionic acid methyl ester 




benzonitrile via flie same procedure used for the preparation of (2S)-2-meflioxy-3-[4- 
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Example 294 

(2SV2-metfaoxv-3-f4-r3-f2-methoxv-phenoxvVT}iODox^^ 




The title compound was prqjared fiom (2S)-3-[4-(3-bromo-propo?Q0'Pb™yl]*2- 
5 mefhoxy-propioxiic acid etibyl ester (Example 284, Step 2) and 2-methoxy-phenol via 
the same procedure used for the preparation of (2S)-2-metiioxy-3-[4-(3-phenoxy- 
propo?QO-pl^^yl]-pi^opioiiic acid (Example 285, Step 1), to produce a colorless oil 
MS (ES) for C20H24O6 [M+NH4f : 378.4. 



10 Example 295 

f 2SV2- l3-[4-f 2-carboxv-2-methoxv-ethvlVphenoxv)-propo7CV>-benzoic acid 




The title compound was prepared from (2S)-3-[4-(3-bromo-propoxy)-phenyl]-2- 
methoxy-propionic acid ethyl ester (Example 284, Step 2) and 2-hydroxy-b6nzoic 
15 acid methyl ester via the same procedure used for the preparation of (2S)-2- 

methoxy-3-[4-(3-phenoxy-propoxy)-phenyl]-propionic acid (Example 285, Step 1), 

to produce a colorless oil. 

MS (ES) for C20H22O7 [M+Hf : 375.2. 

20 Example 296 

f2SV3-(4-f3-f3-cvano-phenoxvVpropoxv]-phenvU-2-methoxv-propionic acid 



N 




5^ O 
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The title compound was prepared from (2S)-3-[4-(3-bromo-piopoxy)-phenyl]-2- 
methoxy-ptopionic acid ethyl ester (Example 284, Step 2) and 3-hydroxy- 
benzonitrile via ibe same procedure used for the preparation of (2S)-2-me1hoxy-3-[4- 
(3-phenoxy-propoxy)-phenyl]-propiomc add (Bcample 285, Step 1), to produce a 
5 colorless oil. 

MS (ES) for C2oH2iN05 [M+NHtf: 373.4. 

Example 297 

f2SV3-l4-[3-G"dimethvlaminO"phenoxvVpropoxv1-pheavll>2"methoxv«propiom^ 
10 acid 




The title compound was prepared from (2S)-3-[4-(3-bromo-propoxy)-phenyl]-2- 
metihioxy-propionic acid efhyl ester (Example 284, Step 2) and 3-dimethylamino- 
phenol via the same procedure used for the preparation of (2S)-2-methoxy-3-[4-(3 
15 phenoxy-propoxy)-phenyl]-propionic acid (Example 285, Step 1), to produce a 
colorless oil. 

MS (ES) for C21H27NO5 [M+Hf : 374.4. 



Example 298 

20 f2SV3-(3-r4-f2-carboxv-2-methoxv-ethvlVphenoxv1-propoxv}"ben2oicacid 




The title compound was prepared from (2S)-3-[4-(3-bromo-propoxy)-phenyl]-2- 
metiboxy-propionic acid ethyl ester (Example 284, Step 2) and 3-hydroxy-benzoic 
acid methyl ester via the same procedure used for the preparation of (2S)-2- 
2 5 methoxy-3-[4-(3-phenoxy«propoxy)-phenyl]-propionic acid (Example 285, Stq> 1), 
to produce a colorless oil. 
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MS (BS) for C2aH2207 [M+Naf : 397.4. 



Example 299 

f2SV3-f4-r3-fmdan-'5-vloxvVproTX)xv1"Phenvl)"2-methoxv-DrQpionicadd 




5 



The title compound was prepared from (2S)-3-[4-(3-bromo-propoxy)-pheiiyl]-2- 
methoxy-propiomc acid ethyl ester (Example 284, Step 2) and indaQ-5-ol via the 
same procedure used for the preparation of (2S)-2-methoxy-3-[4-(3-phenoxy- 
propoxy)-phenyl]-propionic acid (Example 285, Step 1), to produce a colorless oil. 
10 MS (ES) for C22H26O5 [M+Naf : 393.4. 

Example 300 

f2SV2-mefhoxv-3-{4-f3-fnaphthalen-2''VloxvVpropoxv1"phenvl>-propionicaci^ 



15 The title compound was prepared from (2S)-3-[4-(3-biomo-propoxy)-phenyl]-2- 
methoxy-propionic acid ethyl ester (Example 284, Step 2) and naphtbalen-2-ol via 
flie same piocedure used for the preparation of (2S)-2.-methoxy-3-[4-(3-pheaoxy- 
prqpoxy)-phenyl]-piopionic acid (Example 285, Step 1), to produce a colorless oil. 
MS (ES) for C23H24O5 [M+Naf : 403.4. 



Example 301 

r2SV3-l4-f3-flH-indol-5"VloxvWropoxvl-phenvU-'2-methoxv-propionicacid 




20 
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The title compound was prepared from (2S)-3-[4-(3-bromo-propoxy)-phenyl]-2- 
methoxy-propionic acid ethyl ester (Example 284, Step 2) and IH-indol-S-ol via ih& 
same procedure used for the preparation of (2S)-2-meflioxy-3-[4-(3-phenoxy- 
propo3q0-phenyl]-propiomc acid (Example 285, Step 1), to produce a colorless oil. 
5 MS (BS) for C21H23NO5 [M+H]"': 370A 

Example 302 

(2S)-2"methoxv-3- (4-r3-f quinolm-6-vloxv)-propoxv1-phenvU-propionic acid 



1 0 The title compound was prepared from (2S)-3-[4-(3-bromo-propoxy)-phenyl]-2- 
methoxy-propionic acid e&yl ester (Example 284, Step 2) and quinoIin-6-ol via the 
same procedure used for the preparation of (2S)-2-methoxy-3-[4-(3-phenoxy- 
propoxy)-phenyl]-propionic acid (Example 285, Step 1), to produce a colorless oil. 
MS (ES) for C22H23NO5 [M+H]^: 382.4. 

15 

Example 303 

f2SV2-methoxv-3-l4"f3-f3-methoxv-phenoxvVpropoxv]-phenvl>-prQpiQnic acid 



The titie compound was prepared from (2S)-3-[4-(3-bromo-propoxy)-phenyl]-2- 
2 0 methoxy-propionic acid ethyl ester (Example 284, Step 2) and 3-methoxy-phenol via 
the same procedure used for the preparation of (2S)-2-methoxy-3-[4-(3-pheaoxy- 
propoxy)-pheiiyl]-propionic acid (Example 285, Step 1), to produce a colorless oil. 
MS (ES) for C20H24O6 [M+BQ*: 361 .4. 





25 Example 304 

f2SV3-|4-r3-f3-fluoro-phenoxvVpropoxvl-phenvn-2-methoxv-proDiom^ 
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The title compound was prepared firom (2S)-3-[4-(3-bromo-propoxy)-phOTyl]-2- 
methoxy-propiomc acid ethyl ester (Example 284, Step 2) and 3-fluoro-phenol via 
the same procedure used for the preparation of (2S)-2-methoxy-3-[4-(3-phenoxy- 
5 propoxy)-phenyl]-propionic acid (Example 285, Step 1), to produce a colorless oil. 
MS (ES) for C19H21FO5 [M+Naf : 371 .4. 

Example 305 

f2SV3-l4-r3-f2-isopropvl-phenoxvVpropoxvl-phenvU-2-methoxv-propionic acid 
10 ' 

The title compound was prepared fiom (2S)-3-[4-(3-bromo-propoxy)-phenyl]-2- 
methoxy-propionic acid ethyl ester Sample 284, Step 2) and 2-isopiopyl-phenol 
via tiie same procedure used for the preparation of (2S)-2-mefhoxy-3-[4-(3-phenoxy- 
propoxy)-phenyl]-propioiiic acid (Example 285, Step 1), to produce a colorless oil. 
15 MS (ES) for C22H28O5 [M+NH^f : 390.4. 

ETcample 306 

f2SV2-methoxv-3-r4-f2>phenoxv-ethoxvVphenvl1 -proDiQmc acid 




The title compound was prepared fiom (2S)-3-[4-(2-bromo-ethoxy)-phenyl]-2- 
methoxy-propionic acid ethyl ester (Example 283, Step 2) and phenol via the same 
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procedure used for the piepaiation of (2S)-2-meaioxy-3-[4-(3-phenoxy-piopoxy)- 
phenylj-piopionic acid (ExBxnpld 285, Step 1), to produce a white sohd. MS (ES) 
forCiuHzoOs [M+Naf : 339.3, 

5 Example 307 

f2SV3-{4-r2-f2-cvano-phenoxyVe1hoxv]-pheayU-2-methoxv-propio^ 

HO J — ^ O 
O p 

The title compound was prepared from (2S)-3-[4-(2-bromo-ethoxy)-phenyl]-2- 
methoxy-propionic acid efbyl ester (Example 283, Step 2) and 2-hydroxy- 
1 0 benzonitrflie via the same procedure used for the preparation of (2S)-2-methoxy-3-[4- 
(3-phenoxy-propoxy)-phenyl]-propionic acid (Example 285, Step 1), to produce a 
colorless oH. 

MS (ES) for C19H19NO5 [M-H]-: 340.3. 




15 Example 308 

f2SV2-methoxv-3-f4-r2-f2"mefhoxv-phenoxvVethoxv1-phenvl>-propionic acid 




The title compound was prepared from (2S)-3-[4-(2-bromo-ethoxy)-phenyl]-2- 
methoxy-propionic acid ethyl ester (Example 283, Step 2) and 2-mefhoxy-phenol via 
20 the same procedure used for the preparation of (2S)-2-methoxy-3-[4-(3-phenoxy- 
propoxy)-phenyl]-propiomc acid (Example 285, Step 1), to produce a white solid. 
MS (ES) for C19H22O6 [M+Naf: 369.4. 
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Example 309 

(2S)-3-f4-r2-fbiphenYl-2-Yloxy)-e|hoxYl-phenYn-2-methox^^^ acid 




The title compound was prepared ftom (2S)-3-[4-(2-bromo-eliioxy)-phenyl]-2- 
methoxy-propionic acid ethyl ester (Example 283, Step 2) and biphenyl-2-ol via the 
same procedure used for the preparation of (2S)-2-methoxy-3-[4-(3-phenoxy- 
propoxy)-phenyl]-propionic acid (Example 285, Step 1), to produce a colorless oil. 
MS (ES) for C24H24O5 [M+Naf : 415.4. 



10 Example 310 

f 2SV2- i24 4-f 2-carboxv-2-methoxv-ethvlVphenoxvl"ethoxvl -benzoic acid 



15 




The title compound was prepared from (2S)-3-[4-(2-bromo-ethoxy)-phenyl]-2- 
methoxy-propionic acid ethyl ester (Example 283, Step 2) and 2-hydroxy-benzoic 
acid methyl ester via the same procedure used for the preparation of (2S)-2- 
methoxy-3-[4-(3-phenoxy-propoxy)-phenyl]-propionic acid (Example 285, St&p 1), 
to produce a colorless oH. MS (ES) for C19H20O7 [M+Naf : 383.3, 



Example 311 

20 (2S V3- f 4-[2-f2-isopropvl-phenoxvVelhoxv]-phenvl) -2-metfaoxv-propionic acid 
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The title ccmq)ound was prepared from (2S)-3-[4-(2-bio]no-ethoxy)-phenyl]-2- 
methoxy-propionic acid ethyl ester Sample 283, Step 2) and 2-isopiopyl-phenol 
via the same procedure used for &e preparation of (2S)-2-methoxy-3-[4-(3-phenoxy- 
5 propoxy)-phenyl]-propioiiic acid (Example 285, Step 1), to produce a white solid. 
MS (ES) for QiHaaOs [M+Naf: 381.4. 

Exanq>le312 

f2SV3-l4-f2-f3*cvano-phenoxvVethoxv>phenvU-2-methoxv-propionicacid 



.The title compound was prepared from (2S)-3-[4-(2-bromo-efhoxy)-phenyl]-2- 
methoxy-propionic acid ethyl ester (Example 283, Step 2) and 3-hydroxy- 
benzonitrile via the same procedure used for the preparation of (2S)-2-methoxy-3-'[4- 
' (3-phenoxy-propoxy)-phenyl]-propionic acid (Example 285, Step 1), to produce a 
15 white solid. 

MS (ES) for C19H19NO5 [M-H]-; 340.3. 

Example 313 

f2SV3-f4-r2"f3-dimethvlammo-phenoxvVethoxvl-phenvn-2-methoxv-propi^^ 
20 acid 



The title compound was prepared from (2S)-3-[4-(2-bromo*ethoxy)-phenyl]-2- 
methoxy-propionic acid ethyl ester (Example 283, Step 2) and 3-dimethylaniino- 
phenol via the same procedure used for the preparation of (2S)-2-metho3^-3-[4-(3- 





H3C 
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phenoxy-propoxy)-phenyl]-pn)piomc acid (Example 285, Step 1), to produce a 
yellow oil, 

MS (ES) for C21H26O5 [M+Hf : 360.4. 

5 Example 314 

f2SV3-f4-r2-n>iphenvlO-vloxvVethoxv1-phenvl}-2-metfaoxv-pro^^ 




The title compound was prepared from (2S)-3-[4-(2-bromo-ethoxy)-pliBnyl]-2- 
methoxy-propionic acid ethyl ester (Example 283, Step 2) and biphenyl-3-ol via the 
. 1 0 same procedure used for the preparation of (2S)-2-methoxy-3-[4-(3-phenoxy- 

propoxy)-phenyl]-propionic acid (Example 285, Step 1), to produce a white solid. 
MS (ES) for C24H24O5 [M-H]-: 391.4. 

Example 315 

15 r2SV3-(2-r4>(2-carboxv-2-methoxv-ethvlVphenQXv1 -ethoxv>-benzoicad^ 

The title compound was prepared from (2S)-3-[4-(2-bromo-etho7cy)-phenyl]-2- 
methoxy-prppionic acid ethyl ester (Example 283, Step 2) and 3-hydroxy-benzoic 
acid methyl ester via the same procedure used for the preparation of (2S)-2- 
2 0 methoxy-3-[4-(3"phenoxy-propoxy)-phenyl]-propionic acid (Example 285, Step 1), 
to produce a white solid. 
MS (ES) for C19H20O7 [M-H]': 359.3. 



25 



Example 316 

r2SV3-l4-r2>rindan-5-vloxvVethoxv]>phenvn-2-meflioxv-proDiomcacid 
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0 




xx> 



The title compound was prepared ftom (2S)-3-[4-(2-biomo-ethoxy)-phenyl]-2- 
melhoxy-piopiomc acid ethyl ester (Example 283» Step 2) and indan-S-ol via the 
same procedure used for flie prq)aration of (2S)-2-methoxy-3-[4-(3-phenoxy- 
5 propoxy)-phenyl]-propiomc acid (Example 285. Step 1), to produce a colorless oil. 
MS (ES) for C21H24O5 [M-H]-: 355.3. 

Example 317 

f2SV2-methoxv-3>l4-r2-f nap hthalen-2-vloxv^-^thoxv]-t)henvU -propionic acid 

OH 



The tifle compound was prepared fiom (2S)-3-[4-(2-bromo-eflioxy)-phenyl3-2- 
meflioxy-propionic acid elhyl ester (Example 283, Step 2) and naphfhalen-2-ol via 
the same procedure used for the preparation of (2S)-2-meflioxy-3-[4-(3-phenoxy- 
propoxy)-phenyl]-propionic add (Example 285, Step 1), to produce a white solid. 
15 MS (ES) for C22H22O5 [M+Naf : 389.3. 

Example 318 

(2SV2-Meflioxv- 3-l4-f2-fquiriolin-<-vloxvVethoxv1-phenvU-pro^^ 



20 The tide compound was prepared from (2S)-3-[4-(2-l)romo-efhoxy>pheayl]-2- 

methoxy-propionic acid ethyl ester (Example 283, Step 2) and quinolin-6-ol via flie 



10 
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same procedure used &t the preparation of (2S)-2-inefhoxy-3-[4-(3-phenoxy- 
propoxy)-phenyl]-piopionic acid (Example 285, Step 1), to produce a white solid. 
MS (ES) for C21H21NO5 \M+St: 368.3. 



15 



Example 319 

(2S)-2"MethoxV"3-/4-r2-(3-morpholin-4-vl-phenoxvVethoxv1-pheavl>^ 
acid 





o 



The title compound was prepared fiom (2S)-3-[4-(2-bromo-efhoxy)-phenyl]-2- 
1 0 meflioxy-propionic acid etbyl ester (Example 283, Step 2) and 3-morpholin-4-yl- 
phenol via the same procedure used for the preparation of (2S)-2-metiioxy-3-[4-(3- 
phenoxy-propoxy)-phenyl]-propionic acid (Example 285, Step 1), to produce a 
yellow oil. 

MS (ES) for C22H27NO6 [M+Hf: 402,4. 



Example 320 

f2SV2-metfaoxv-3-{4-r2-(2-methvl-benzothiazol-5«vloxv)-ethoxv]-phenyl}" 
propionic acid 




2 0 The title compound was prepared from (2S)-3-[4-(2-bromo-ethoxy)-phenyl]-2- 
methoxy-propionic acid ethyl ester (Example 283, Step 2) and 2-methyl- 
benzothiazol«5-ol via flie same procedure used for the preparation of (2S)-2- 
methoxy-3-[4-(3-phenoxy-propoxy)-phenyl]-propionic acid (Example 285, Step 1), 
to produce a yellow oil. 
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MS (ES) for C20H21NO5S [M+H]*: 388.3. 
Example 321 

f2SV2-metfaoxv-3-l4-r2-f3-methoxv-phenoxvVethoxv1-phenvn-propionic acid 

J chiral 



The title compound was prepared from (2S)-3-[4-(2-bromo-eflioxy)-phenyl]-2- 
meflioxy-propiomc acid etbyl ester (Example 283, Step 2) and 3-me11ioxy-phenol via 
the same procedure used for the preparation of (2S)-2-mefhoxy-3-[4-(3-phenoxy- 
propoxy)-phenyl]-propiomc acid (Example 285, Step 1), to produce a white solid. 
10 MS (ES) for C19H22O6 [M-H]": 345.3. 

Example 322 

(2SV3-(4-r2-G- fluoro-phenoxv^-ethoxv]-phenvU"2-methoxv-propiomcacid 

OH 



15 The title compound was prepared from (2S)-3-[4-(2-bromo-eflioxy)-phenyl]-2- 
me&oxy-propionic acid ethyl ester (Example 283, Step 2) and 3-fluoio-pheiiol via 
the same procedure used for the preparation of (2S)-2-metho3iy-3-[4-(3-phenoxy- 
propoxy)-phenyl]-propionic acid (Example 285, Step 1), to produce a white solid. 
MS (ES) for CisHi^Os [M-H]': 333.3. 

20 

Example 323 

2-methoxv-3-|'3-f3-phenoxv-propoxvVphenvl'|-propionic acid (isomer 1^ 



5 





F 
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10 



15 



20 



Step 1: 3-[3-(3-bromo-propoxy)-phenyl]-2-methoxy-propioiucacidmeth^^ 



The title compound was prepared from 3-bromo-propan-l-ol (Example 284, Step 1) 
and 3-(3"hydroxy-phenyl)-2-methoxy-propionic acid methyl ester (Example 291, 
Step 4) via tiie same procedure used for the preparation of (2S)-3-[4-(3-bromo- 
propoxy)-phenyl]-2-methoxy-propionic acid ethyl ester (Example 284, Step 2). ^H- 
NMR (CDCI3, 200.15 MHz): 7.26-7.16 (m, IH), 6.80 (t, 3H, J=7.3), 4.09 (t, 2H, 
J=5.9), 3.97 (dd, IH, J-73, 5.4), 3.73 (s, 3H). 3.60 (t, 2H, J=6.4), 3,36 (s, 3H), 3.00 
(s, IH), 2.97 (d, IH, J=3.2), 2.31 (qn, 2H, J=6.2). 

Step 2: (Isomer-1) 2-methoxy-3-[3-(3-phenoxy-propoxy)-phenyl]-propioiuc acid 



The title compound was prepared from 3-[3-(3-bromo-propoxy)-phenyl]-2-methoxy- 
propionic acid methyl ester (Example 323, Step 1) and phenol via the same 
procedure used for the preparation of (2S)-2-methoxy-3-[4-(3-phenoxy-propoxy)- 
phenyl]-propionic acid (Example 285, Step 1). The enatiomers were sq)arated by 
chiral HPLC. MS (ES) for C19H22O5 [M+Naf : 3533, 

Example 324 

3-l3-f3-f2-cvano-phenoxvVpropQxvl-phenyl>^2-methoxv-pTDpiomcacid (^isomer 1) 



The title compound was prepared from 3-[3-(3-biomo-propoxy)-phenyl]-2-methoxy- 
propionic acid methyl ester (Example 323, Step 1) and 2-cianoph6nol via the same 
procedure used for the preparation of (2S)-2-mefhoxy-3-[4-(3-phenoxy-propoxy)- 
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phenyQ-ptopionic acid (Example 285, Step 1). The enatiomeis weie sq)aiated by 
chiral HPLC. MS (ES) for C20H21NO5 [M+Naf : 378.3. 

Example 325 

5 3-l3-r3-f3-cvano-phenoxv)-|iropoxvl-phenvl}-2-methoxv-PK^^ acid fisomer U 



i 



The title compound was prepared from 3-[3-(3-bromo-propoxy)-phenyl]-2-methoxy- 
propionic acid methyl ester (Example 323, Step 1) and 3-cianophenol via the same 
. 1 0 procedure used for the preparation of (2S)-2-methoxy-3-[4-(3-phenoxy-propoxy)- 
phenyll-propionic acid (Example 285, Step 1). The enatiomers were separated by 
chiral HPLC. MS (ES) for C20H21NO5 pvl+Naf : 378.3. 

Example 326 

15 2-methoxv-3-[3-f 3-phenoxv-propoxvVphenyl1-propiomc acid (isomer 2"^ 

The title compound was prepared from 3-[3-(3-bromo-propoxy)-phenyl]-2-methoxy- 
piopionic acid methyl ester (^cample 323, Step 1) and phenol via the same 
20 procedure used for the preparation of (2S)-2-mefhoxy-3-[4-(3-phenoxy-propoxy)- 
phenyQ-propionic acid (Example 285, Stq> 1). The enantiomers were separated by 
chiral HPLC. 

MS (ES) for C19H22O5 [M+Naf : 353.3. 
25 Example 327 

3-f3-r3-f2-cvano-phenoxvVpropoxvl-phen^>-2-methoxv-propionic acid Tisomer 2) 
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The title compound was prepared from 3-[3-(3-bromo-piopoxy)-phenyl]-2-methoxy- 
propiomc acid methyl ester (Example 323, Step 1) and 2-ciaiiophenol via the same 
procedure used for the preparation of (2S)-2-medioxy-3-[4-(3-phenoxy-propoxy)- 
5 phenyl]-propiomc acid (Example 285, Step 1). The enatiomers were separated by 
chiral HPLC. MS (ES) for C20H21NO5 [M+Na]*: 378.3 



Example 328 

3-f 3-r3-f3"Cvano-phenoxvVpropoxv1"phenvll-2-methoxv-propionic acid fisomer 2) 

10 

HQT^O 



The title compound was prepared from 3-[3-(3-bromo-propoxy)-phenyl]-2-methoxy- 
propionic acid methyl ester (Example 323, Step 1) and 3-cianophenol via the same 
procedure used for the preparation of (2S)-2-methoxy-3-[4-(3-phenoxy"propoxy)- 
15 phenylj-propionic acid (Example 285, Step 1). The enatiomers were separated by 
chiral HPLC. MS (ES) for C20H21NO5 [M+Na]'': 378.3 

Example 329 

2-methoxv-3"(3-f3-f2-methoxv-phenoxvVpropoxv]-phenvU-propiomc acid (isomer 
20 1} 

CH3 

The title compound was prepared from 3-[3-(3-bromo-propoxy)«phenyl]-2-methoxy- 
propionic acid melhyl ester (Example 323, Step 1) and 2-methoxyphenol via the 
2 5 same procedure used for the preparation of (2S)-2-methoxy-3-[4-(3-plienoxy- 
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propoxy)-phenyl]-propiotiic acid (Example 285, Step 1). The enatiomers weie 
separated by chiral HPLC. MS (ES) for C20H24O6 [M+Naf : 383,4, 

Example 330 

5 2-methoxv-3-l3-r3-f2-metho3cv-phenoxvVDropoxv1-phen^)Hmi)ioia^ acid (isomer 



The title compound was prepared from 3-[3-(3-biomo-propoxy)-phenyl]-2-mefhoxy- 
1 0 propionic acid mefhyl ester (Example 323, Step 1) and 2-methoxyplienol via the 
same procedure used for the preparation of (2S)-2-methoxy-3-[4-(3-pIienoxy- 
propoxy)-phenyl]-propioiiic acid (Example 285, Step 1). The enatiomers were 
separated by chiral HPLC. MS (ES) for C20H24O6 [M+Na]^ 383.4. 

15 Example 331 

3-{3-r3"f2-isopropY^phenoxY)i>ropoy;vVpheftyl}-a-me1faQ?^^ acid (isomer 



2 0 The title compound was prepared from 3-[3-(3-bromo-propoxy>-phenyl]-2-me11ioxy- 
propionic acid methyl ester (Example 323, Step 1) and 2-isopropylphenol via the 
same procedure used for the preparation of (2S)-2-mefhoxy-3-[4-(3-phenoxy- 
propoxy)-phenyl]-propionic acid (Example 285, Step 1). The enatiomers were 
separated by chiral HPLC. MS (ES) for C22H28O5 [M+Na]*: 395.4. 



Example 332 

3-(3-r3-r2-isopropvl-phenoxvVpropoxv1-phenvl>-2-methQxv-propionic acid (isomer 





25 
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20 



HO "^0 

5H3 



The title compound was prepared from 3-[3-{3"bromo-propoxy)-phenyl]-2-me1Jioxy- 
propionic acid methyl ester (Example 323, Step 1) and 2-isopropylphenol via 
5 the same procedure used for the preparation of (2S)"2-methoxy-3-[4-(3-phenoxy- 
propoxy)-phenyl]-propiomc acid (Example 283, Step 1). The enatiomers were 
separated by chiral HPLC. MS (ES) for C22H28O5 [M+Na]*: 395.4. 

Example 333 

10 3"{3-[3-f2"Carboxv-2-methoxv-e1hylVphenoxv1-propoxv}"benzoic acid fisomer 1) 




The title compound was prepared from 3-[3-(3-bromo-propoxy)-phenyl]-2-nae11ioxy- 
propionic acid methyl ester (Example 323, Step 1) and 3-hydroxybenzoic acid 
methyl ester via the same procedure used for the preparation of (2S)-2"methoxy-3- 
15 [4-(3-phenoxy-propoxy)-phenyl]-propionic acid (Example 285, Step 1). The 

enatiomers were separated by chiral HPLC. MS (ES) for C20H22O7 [M+Na]"**: 397.4. 

Example 334 

3"l3-f3-f2"Carboxv-2-methoxV"ethvlVphenoxvVpropoxvY-benzoic acid fisomei2) 



The title compound was prepared from 3-[3-(3-bromo-propoxy)-phenyl]-2-methoxy- 
propionic acid methyl ester (Example 323, Step I) and S-hydroxytienzoic acid 
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mefhyl ester via the same procedure used for the preparation of (2S)-2-methoxy-3- 
[4-(3-phenoxy-propoxy)-pheiiyl]-propioiiic acid (Example 285, Step 1). Th& 
enatiomers were separated by chiral HPLC. MS (ES) for C20H22O7 [M+Na]"^: 397 A 

5 Example 335 

2-meflioxv-3-(3-r3-f3-methoxy-phenoxvVpropoxv1-phenvU-proT)ionic acid (isomer 

D 




10 The title compound was prepared from 3-[3-(3-bromo-propoxy)-phenyl]-2-methoxy- 
propionic acid methyl ester (Example 323, Step 1) and 3-methoxyphenol via the 
same procedure used for the preparation of (2S)-2-methoxy-3-[4-(3-phenoxy- 
piopoxy)-phenyl]-propionic acid (Example 285, Step 1). The enatiomers were 
separated by chiral HPLC. MS (ES) for C20H24O6 IM+Na]*: 383.3. 

15 

Example 336 

2-methoxv-3-l3-r3-G-methoxv-phenoxv)-propoxv]-phenvl}-propionic acid (isomer 
2) 




2 0 The title compound was prepared from 3-[3-(3-bromo-propoxy)-phenyl]-2*inethoxy- 
propionic acid methyl ester (Example 323, Step 1) and 3-mefiioxyphenol via the 
same procedure used for the preparation of (2S)-2-me1hoxy-3-[4-(3-phenoxy- 
propoxy)-phenyl]-pn>pionic acid (Example 285. Step 1). The enatiomers were 
separated by chiral HPLC. MS (ES) for C20H24O6 [M+Naf : 383.3. 

25 

Exxaaplo 337 
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2*methoxv-3"f 3-r3-fnaphtMen-2-vloxvVpK)poxv1-phe^^ acid fisbmer 



The title compound was prepared firom 3-[3-(3-broino-propoxy)-phenyl]-2-inethoxy- 
5 propionic acid metbyl ester (Example 323, Step 1) and 2-naph1iioI via tibe same 
procedure used for the preparation of (2S)-2-methoxy-3-[4-(3'phenoxy-propoxy)- 
phenylj-propionic acid (Example 285, Step 1). The enatiomers were separated by 
chiralHPLC. 

^H-NMR (CDa3> 200.15 MHz): 7.78-7.69 (m, 3H), 7.47-7.12 (m, 5H), 6.84-6.81 
10 (m, 3H), 4.28 (t, 2H, J=5.9), 4.19 (t, 2H, J=5.9), 4.02 (dd, IH, J=7.5, 4.0), 3.38 (s, 
3H), 3.13 (dd, IH, J=14.2, 4.3), 2.97 (dd, IH, J=142, 7.5), 2.33 (qn, 2H, J=6.2). MS 
(ES) for C23H24O5 [M+Hf : 381.2. 

Example 338 

15 2-methoxy-3-{3-[3-(naphthalen-2-yloxy)-propoxy]-phenyl}-propionic acid (isomer 



The title compound was prepared from 3-[3-(3-bromo-propoxy)-phenyl]-2-methoxy- 
propionic acid methyl ester (Example 323, Step 1) and 2-naphthol via the same 
2 0 procedure used for flie preparation of (2S)-2-methoxy-3-[4-(3-phenoxy-propoxy)- 
phenyl]-propionic acid (Example 285, Step 1). The enatiomers were separated by 
chiralHPLC. 

*H-NMR (CDCI3, 200.15 MHz): 7.78-7.69 (m, 3H), 7.47-7.12 (m, 5H), 6.84-6.81 
(m, 3H), 4.28 (t, 2H, J=5.9), 4.19 (t, 2H, J=5.9), 4.02 (dd, IH, J=7.5, 4.0), 3.38 (s, 
25 3H), 3.13 (dd, IH, J=14.2, 4.3), 2.97 (dd, IH, J=14.2, 7.5), 2.33 (qn, 2H, J=6.2). 
MS (ES) for C23H24O5 [M+H]'": 381.2. 




2) 
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Exaixiple 339 

2-meflioxy-3-l3-f3-f2-metfavl-beiizofluazol-5-vloxvVpropoxv1^^^ 
acid (isomer 1) 



The title compound was prepared from 3-[3-(3-bTom6-propoxy)-phenyl]-2-inethoxy- 
propionic acid methyl ester (Example 323, Step 1) and 2-methyl-benzothiazol-5-ol 
via the same procedm-e used for the preparation of (2S)-2-methoxy-3-[4-(3-phenoxy- 
propoxy)-phenyl]-propiomc acid (Example 285, Step 1). The enatiomers were 
10 separated by chiral HPLC. MS (ES) for C21H23NO5S [M+H]'^: 402.1. . . 

Example 340 

2-methoxv-3-l3-r3-f2'methvl-benzothiazol-S-vloxvVpropoxv1-phenvll-propionic 
acid (isomer 2) 



The title compound was prepared from 3-[3-(3-bromo-propoxy)-phenyl]-2-methoxy- 
propionic acid mefliyl ester (Example 323, Step 1) and 2-methyl-ben20thiazol-5-ol 
via the same procedure used for the preparation of (2S)-2-methoxy-3-[4-(3-phenoxy- 
propoxy)-phenyl]-propionic acid (Example 285, Step 1). The enatiomers were 
2 0 separated by chiral HPLC. MS (ES) for C21H23NO5S [M+H]"**: 402.1, 

Example 341 

3-(3-r3-f2-chloro-phenoxvVpropoxvl-phenvU->2>methQxv-cropiomc acid (isomer n 



5 




15 
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The tifle compound was piepaied firom 3-[3-(3-bromo-propoxy)-phenyl]-2-methoxy- 
piopionic acid mefliyl ester (Example 323, Step 1) and 2-chlorophenol via &e same 
procedure used for the preparation of (2S)-2-methoxy-3-[4-(3-phenoxy-prapoxy)- 
phenylj-propionic acid (Example 285^ Step 1). The enatiomers were separated by 
5 cWral HPLC. 'H-NMR (CDQs, 200,15 MHz): 735 (dd. IH, J=8.1, 1.9), 7.24-7.16 
(m, 2H), 6.97-6.80 (m, 5H), 4.22 (t, 2H, J=5.9), 4.20 (t, 2H. J=5.9), 4.02 (dd, IH, 
J=7.3. 4.0), 3.39 (s, 3H), 3.13 (dd, IH,. J=14.2, 3.8), 2.97 (dd, IH, J=14.0, 7.8), 2.30 
(qn,2H,J==6.2). 

MS (ES) for C19H21CIO5 [M+Na]*: 387.2. 

10 

Example 342 

3-(3-f3-f2-chloro-phenoxvVpropoxvVphenvU-2"methoxv-propionic acid (isomer 2) 




The tide compound was prepared from 3-[3-(3-bromo-propoxy)-phenyl]-2-met3ioxy- 
15 propionic acid methyl ester (Example 323, Step 1) and 2-chloTOphenol via the same 
procedure used for the preparation of (2S)-2-methoxy-3-[4-(3-phenoxy-propoxy)- 
phenylj-propionic acid (Example 285, Step 1). The enatiomers were separated by 
chiral HPLC. ^H-NMR (CDQa, 200.15 MHz): 7.35 (dd, IH, J=8.1, 1.9), 7.24-7.16 
(m, 2H), 6.97-6.80 (m, 5H), 4.22 (t, 2H, J-5.9), 4.20 (t, 2H, J-5.9), 4.02 (dd, IH, 
.20 J=7.3, 4.0), 3.39 (s, 3H). 3.13 (dd, IH, J=14.2, 3.8). 2.97 (dd, IH, J=14.0, 7.8), 2,30 
(qn, 2H, J=6.2). 

MS (ES) for C19H21CIO5 [M+Na]^- 387.2. 
Example 343 

25 3-(3-[3-f3.4-dimethyl-phenoxvVpropoxv1"phenvU-2-methoxv-propiomcacid 
(isomer V) 
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Tlie tifle compound was prepared from 3-[3-(3-bTomo-propoxy)-phenyl]-2-metihoxy- 
propionic acid metbyl ester (Example 323, Step 1) and 3,4-dimethylphenol via the 
same procedure used for flie preparation of (2S)-2-mefhoxy-3-[4-(3-ph6noxy- 
propoxy)-phenyl]-propionic acid (Example 285, Step 1). The enatiomers were 
separated by chiral HPLC. ^H-NMR (ODCb, 200,15 MHz): 7.18 (d, IH, J=7.5), 
7.02 (d, IH, J«8.3), 6.84-6.62 (m, 5H), 4.14 (t, 2H, J=6.4), 4,12 (t, 2H. J=5.9), 4.02 
(dd. IH, J=7.3. 4.0), 3.39 (s, 3H), 3.13 (dd. IH, J»14,2. 4.6), 2.97 (dd, IH, J=14.0, 
7.5), 2.23 (q, IH, J=6.2.1), 2.22 (s, 3H), Z18 (s, 3H). MS (ES) forC2iH2605 
[M+Naf: 381.2. 




Example 344 

3- (3"[3 '(3 ,4"dimethvl-phenoxvVpropoxv]-phenvll -l-methoxv-propiomc acid 
(isomer 2) 

PH 

1 5 The title compound was prepared from 3-[3-(3-bromo-propoxy)-phenyl]-2-methoxy- 
propionic acid methyl est©r (Example 323, Step 1) and 3,4-dimethylphenol via the 
same procedure used for the preparation of (2S)-2-methoxy-3-[4-(3-phenoxy- 
propoxy)-phenyl]-propionic acid (Example 285, Step 1). The enatiomers were 
separated by chiral HPLC. ^H-NMR (CDCI3, 200.15 MHz): 7.18 (d, IH, J=7.5), 

20 7.02 (d, IH, J«8.3), 6.84^.62 (m, 5H), 4.14 (t, 2H, J=6.4), 4.12 (t, 2H, J=5,9), 4.02 
- . (dd, IH, J=7.3. 4.0), 3.39 (s, 3H). 3.13 (dd, IH, J=14.2, 4.6), 2.97 (dd, IH, J=14.0, 
7.5), 2.23 (q, IH, J=6.2.1), 2.22 (s, 3H), 2.18 (s, 3H). MS (ES) for C2iH2605 
[M+Naf : 381.2. 

25 Example 345 

2"l3-f3-f2-carboxv-2-methoxV"ethylVphenoxv1-propoxv}-ben2oic acid (isomer I) 
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The tifle compound was prepared fix>m 3-[3-(3-bromo-propoxy)-pheiiyl]-2-inethoxy- 
piopionic acid methyl ester (Example 32^, Step 1) and 2-liydioxy-ben2X)ic acid via 
the same pioceduie used for fhe preparation of (2S).-2-methoxy-3-[4-(3-phenoxy- 
propoxy)-phenyl]-propiomc acid (Example 285. Step 1). The enatiomers were 
5 separated by chiral HPLC. MS (ES) for C20H22O7 [M+H]*: 375.2. 



15 



Example 346 

2-f3-['3-^2-caihoxV"2"methoxy-ethvlVphenoxy]-DrbPoxvV"b^ acid (isomer 2"^ 

O 

1 0 The title compound was prepared from 3-[3-(3-bromo-propoxy)-phenyl]-2-mefhoxy- 
propionic acid methyl est^ (Example 323, Step 1) and 2-hydroxy-ben2oio acid via 
the same procedure used for the preparation of (2S)-2-me1hoxy-3-[4-(3-phenoxy- 
propoxy)-phenyl]-propiomc acid (Example 285, Step 1). The enatiomers were 
separated by chiral HPLC. MS (ES) for C20H22O7 [M+H]"*": 375.2. 



Example 347 

3-(3-r3-n3iphenvI-3-vloxvl-43roix)xvl-phenvn-2-methoxv- i^^ acid fisomer n 





The title compound was prepared ftom 3-[3-(3-bromo-propoxy)-phenyl]-2-methoxy- 
2 0 propionic acid methyl ester (Example 323, Step 1) and bipheayl-3-ol via the same 
procedure used for flie preparation of (2S)-2-methoxy-3-[4-(3-phenoxy-propoxy)- 
phenyl]-propionic acid (Example 285, Step 1). The enatiomers were sq>arated by 
chiral HPLC. MS (ES) for C25H26O5 [M+Naf: 429.2. 



25 



Example 348 

3-(3-f3-a)iphenvl-3-vloxvVpropoxvl-phenviV-2-methoxv-propionic acid fisomer 2^ 
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The title compound was piepaied fiom 3-[3-(3-bromo-piopoxy)-phenyl]-2-methoxy- 
propionic acid melbyl ester (Example 323, Step 1) and biphenyI-3-ol via the same 
procedure used for the preparation of (2S)-2-methoxy-3-[4-(3-phenoxy-prqpoxy)- 
5 phenyl]-propionic acid (Example 285. Step 1). The enatiomers were separated by 
chiral HPLC. MS (ES) for C25H26O5 [M+Naf : 429.2. 



Example 349 

2-me1fapxy^3-{3>r3-(quinolm-6^yloxYVpropoyY^-phe^Yl}-propi^^ acidQsQTney I) 

10 




The title compound was prq)ared from 3-[3-(3-bromo-propoxy)-phenyl]-2-methoxy- 
propionic acid methyl ester (Exanoqple 323, Step 1) and quinolin-6-ol via the same 
procedure used for the preparation of (2S)-2-me11ioxy-3-[4-(3-phenoxy-propo^)- 
15 phenylj-propionic acid (Example 285» Step 1). The enatiomers were separated by 
chiral HPLC. MS (ES) for C22H23NO5 [M+H]*: 382.2. 



Exanq)le 350 

2-methaxv-3-(3-[3-fquinolin-6-vloxvVpropoxyl-phenvU-propionic acid (isomer 2) 




The title compound was prepared from 3-[3-(3-bromo-propoxy)-phenyl]-2-methoxy- 
propionic acid methyl ester (Example 323, Step 1) and quinolin-6-ol via the same 
procedure used for the preparation of (2S)-2-me1hoxy-3-[4-(3-phenoxy-propoxy)- 
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phenyQ-piopionic acid (Example 285, Step 1). The enatiomers were separated by 
chiral HPLC. MS (ES) for CzzHaaNOs [M+H]*: 3822. 

Example 351 

3-l3-r2-f2-isopropvl-phenoxvVethoxv1-phdnvll-2-meflioxv-prw^ acid fisomer 
21 

HgC"^ ^ H3C' 

Step 1: 3-[3-(2-bromo-ethoxy)-phenyl]-2-meflioxy-propiomc acid methyl ester 






1 0 The title compound was prepared from 3-(3-hydroxy-ph6nyl)-2-methoxy-propioiuc 
acid methyl ester (Example 291, Step 4) (4.76 mol, 1000 mg) via the same procedure 
used for the preparation of (2S)-3-[4-(2-faromo-eflioxy)-phenyl]-2-methoxy-. 
propionic acid eth/l ester (Example 283, Step 2). MS (ES) for Ci3Hi7Br04 
[M+NBUf : 334.2. 



Step 2: 3-{3-[2-(2-isopropyl-phenoxy)-ethoxy]-phenyl}-2-methoxy-propionic acid 
(isomer 2) 



O 




H3C' 

The title compound was prepared from 2-isopropyl-phenol and 3-[3-(2-broino- 
20 ethoxy)-phenyl]-2-methoxy-propionic acid methyl ester (Example 351, Step 1) via 
the same procedure used for the preparation of (2S)-2-methoxy-3-[4-(3-pheaoxy- 
propoxy)-phenyl]-propionic acid (Example 285, Step 1). The enatiomOT were 
separated by chiral HPLC. MS (ES) for C21H26O5 [M-H]": 357.2. 



wo 02/100813 



PCT/US02/16950 



-387- 




HaC 



The title compound was prepared from 3-metlioxy-phenol and 3-[3-(2-bromo- 



5 efhoxy)-phenyl]-2-methoxy-prppionic acid meUiyl ester (Example 351, Step 1) via 
the same procedure used for the preparation of (2S)-2-methoxy-3-[4-(3-phenoxy- 
propoxy)-phenyl]-propionic add (Example 28S| Step 1). The enatiomers were 
separated by chiral HPLC, MS (ES) for C19H22O6 [M-H]': 345.1. 

10 Exanq)le353 

3-l3-f2-f3-fhioiD-phenoxv^-ethoxvVphen^>-2-methoxv-propi^^ acid (isomer 1) 



The title compound was prepared £rom 3-fIuoro-phenol and 3-[3-(2-bromo-ethoxy)- 
phenyl]-2-methoxy-propionic acid mefliyl ester (Example 351, Step 1) via the same 
15 procedure used for the preparation of (2S)-2-methoxy-3-[4-(3-phenoxy-propoxy)- 
phenyl]-propionic acid (Example 285, Step 1). The enatiomers were separated by 
chiral HPLC. MS (ES) for C18H19FO5 [M-H]": 333.1. 

Exan:q)le354 

20 2-methoxv-3-f3-r2-r5.6,7-8-tetrahvdro-naDhthalen>2>vloxvVethoxvVphenvl^ 
propionic acid (isomer n 



The title compound was prepared from 5,6,7,8-tetrahydro-naphthal6n-2-ol and 3-[3 
(2-bromo-ethoxy)'-phenyl]-2-methoxy-propiomc acid methyl ester (Example 351, 





wo 02/100813 



PCT/US02/16950 



-388- 

Step 1) via the same procedure used for the preparation of (2S)-2-methoxy-3-[4-(3- 
phenoxy-propoxy)-phenyl]-propioiuc acid (Example 285, Step 1). The enatiomers 
were s^arated by chiral HPLC. MS (ES) for C22H26O5 [M-H]": 369.2. 



Example 355 

2-methoxV"3-f3-r2"(3--methoxV'-phenoxvVethoxvVphenvl>-propiomc acid (isomer 2) 




A, 



o 

i LJi 

H3C' 

The title compound was prepared from 3-mefhoxy-phenol and 3-[3-(2-bramo- 
ethoxy)-phrayl]-2-mefhoxy-propiomc acid methyl ester (Example 351, Step 1) via 
10 the same procedure used for the preparation of (2S)-2-methoxy-3-[4-(3-pheiioxy- 
propoxy)-phmyl]-piopionic acid (Example 285, Step 1). The enatiomeis were 
separated by chiral HPLC. • MS (ES) for Cx^nOs [M-H]': 345.1 . 

Example 356 

15 3-f3-r2-f3-fluoro-phenoxvVethoxv1-phenvU-2-methoxv-propiomc acid fisomer 2'> 




The title compound was prepared from 3-fluoro-phenol and 3-[3-(2-bromo-ethoxy)- 
phenyl]-2-methoxy-propionic acid methyl ester (Example 351, Step 1) via the same 
procedure used for the preparation of (2S)-2-methoxy-3-[4-(3-phenoxy-propoxy)- 
20 phenylj-propionic acid (Example 285, Step 1). The enatiomers were separated by 
chiral HPLC. MS (ES) for C18H19FO5 [M-H]": 333.1. 



25 



Example 357 

2'methoxv>3-(3-r2-r5,6,7,8-tetrahvdro-naphthalen-2-vloxvVethoxvl-phenvll- 
propionic acid fisomer 2) 
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O 




OH 



,jCO 



H3C 



The title compound was prepared from 5,6,7,8-tetrahydro-naphthaleii-2-ol and 3-[3- 
(2-bromo-efhoxy)-phenyl]-2-metlioxy-propiomc acid methyl ester (Bxample 351, 
Step 1) via the same procedure used for the preparation of (2S)-2-metiioxy-3-[4-(3- 
5 phenoxy-propoxy>phenyl]-propiomc acid (Example 285, Step 1). The enatiomers 
were separated by chiral HPLC. MS (ES) for C22H26O5 [M-H]": 3692. 

Bxanq)le 358 

f2SV2-methoxv-3-f4-r2-f4-trifluoromethvl-phenoxvVethoxv1-phenvl}-prop^ 



The title compound was prepared from (2S)-3-[4-(2-bromo-ethoxy)-phenyl]-2- 
metiioxy-propionic acid efliyl ester (Example 283, Step 2) and 4-trifluoromethyl- 
phenol via the same procedure used for the preparation of (2S)-2-methoxy-3-[4-(3- 
15 phenoxy-propoxy)-phenyl]-propionic acid (Example 285, Step 1), to produce a white 
solid. 

MS (ES) for CipHisFaOs [M+Naf : 407.2. 
Example 359 

20 f2SV2-methoxv-3-f4-(2-r4-fl-methvl--l-phenvl-ethvlVphenoxv1-ethoxvl-nhenvn^ 
propionic acid 



10 



acid 
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O 



H3C' 





The title compound was prepared from (2S)-3-[4-(2-bromo-ethoxy)-phenyl]-2- 
methoxy-propionic acid ethyl ester (Example 283, Step 2) and 4-(l-mefhyl-l-phenyl- 
ethyl)-phenol via the same procedure used for the preparation of (2S)-2-methoxy-3- 
5 [4-(3-phenoxy-propoxy)-phenyl]-propionic acid (Example 285, Step 1), to produce a 
white solid. 

MS (ES) for C27H30O5 [M+Naf : 457.2. 
Example 360 

10 f2S V3- { 4-r2-f4-benzvl-p henQxvVethoxv1-phenvU-2-methoxv-pTOPiomc acid 



The titie compound was prepared from (2S)-3-[4-(2-bromo-ethoxy)-phenyl]-2- 
methoxy-propionic acid efhyl ester (Example 283, Step 2) and 4-benzyl-phenol via 
the same procedure used for the preparation of (2S)-2-methoxy-3-[4-(3-phenoxy- 
15 propoxy)-phenyl]-propiomc acid (Example 285, Step 1), to produce a white solid. 
MS (ES) for C25H26O5 [M+Naf : 429.3. 

Example 361 

f2SV2-methoxv-3- {4-r2-f4-oxo-2-phenvl-4H-chromen-7-vloxv^-ethoxv%phenvn- 
20 propionic acid 




H3C 
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0 





;0 



The title (compound was prepared fiom (2S)-3-[4-(2-bromo-ethoxy>-phenyl]-2- 
meflioxy-propiomc acid ethyl ester (Example 283, Step 2) and 7-hydroxy-2-phenyl- 
chromen-4-one via the same procedure used for the preparation of (2S)-2-mQthoxy- 



a yellow solid. 

MS (ES) for C27H24O7 [M+H]"'; 461.3. 
Exan^le 362 

10 f2S)-3-f4-r2''f4-cvclopentvl"phenoxv)-ethoxv1-phenvU-2-methoxv-propioiiicacid 

OH 



The title compound was prepared from (2S}-3-[4-(2-bromo-ethoxy)-ph6nyl]-2- 
methoxy-propionic acid efhyl ester (Example 283, Step 2) and l-cyclopen1yl-4- 
methoxy-benzene via the same procedure used for the preparation of (2S)-2- 
1 5 methoxy-3-[4-(3-phenoxy-propo;0^)-phenyl]-propionic acid (Example 285, Step 1), 
to produce a white solid. 
MS (ES) for C23H28O5 [M+Na]*: 407.3. 



5 3-[4-(3-phenoxy-propoxy)-phenyl]-propiomc acid (Example 285, Step 1), to produce 




Example 363 

20 f2SV3-W2-f9H-fluoren-2-vloxvVethoxvVohenvn-2-met hoxv-p^^ 
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0 





The title compound was prepared from (2S)-3-[4-(2-bromo-ethoxy)-phenyl]-2- 
me&o^Qr-propioiuc acid ethyl ester (Example 283, Step 2) and 9H-fluoren-2-ol via 
the same procedure used for the preparation of (2S)-2-methoxy-3-[4-(3-phenoxy- 
5 propoxy)-phenyl]-propiomc acid (Example 285, Step 1), to produce a white solid, 
MS (ES) for C25H24O5 [M+Naf: 427.3. 

Example 364 

f2SV3-l4"r2-f4-butvl-phenoxvWthoxv1-phenvl>-2-methoxv-propionicacid 
OH 



The title compound was prepared from (2S)-3-[4-(2-bromo-ethoxy)-phenyl]-2- 
methoxy-propionic acid ethyl ester (Example 283, Step 2) and 4-butyl-phenol via the 
same procedure used for the preparation of (2S)-2-methoxy-3-[4-(3-phenoxy- 
propoxy)-phenyl]-propionic acid (Example 285, Step 1), to produce a white solid. 
15 MS (ES) for C22H2805 [M+Naf : 395.3. 

Example 365 

(2SV3-l4-r2-f2'-fluoro-biphenvl-4-vloxvVetfaoxv1-phenvn-^^^ 
acid 



10 




20 
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Tbe title conq)ound was prepared from (2S)-3-[4-(2-bromo-ethoxy)-phenyl]-2- 
methoxy-propionic acid efhyl ester (Example 283, Step 2) and 2 -fluoro-biplienyl-4- 
ol via the same procedure used for the preparation of (2S)-2-methoxy-3-[4-(3- 
phenoxy-propoxy)-phenyl]-propionic acid (Example 285, Step 1), to produce a white 
5 solid, 

MS (ES) for C24H23FO5 [M+Naf : 433.3. 

Example 366 

(2SV3"f4-l2-r4'f2,2'dimeflivl-propionvlVphenoxv1"ethoxv>-phenvlV2-me1hoxv- 
10 propionic acid 



The title compound was prepared from (2S)-3-[4-(2-bromo-e1faoxy)-phenyl]-2- 
metboxy-propionic add elhyl ester (Example 283, Step 2) and l-(4-hydroxy- 
phenyl)-2,2-d]methyl-propan-l-onel via the same procedure used for the preparation 
15 of (2S)-2-meflioxy-3-[4-(3-phenoxy-pn>poxy)-phenyl]-propionic acid (Example 285, . 
Step 1), to produce a colorless oil. MS ^S) for C23H28O6 [M+Hf : 401.4. 

Example 367 

3-f4-f2-f4-f2.2-dimefavl-propionvlaminoVphenoxv')-ethoxv')'-phenvlV2-methoxv- • 
20 propionic acid 



The title compound was prepared from (2S)-3-[4-(2-bromo-ethoxy)-phenyl]-2- 
methoxy-propionic acid ethyl ester (Example 283, Step 2) andN-(4-hydroxy- 
phenyl)-2,2-dimethyl-propionamide via the same procedure used for the preparation 
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of (2S)-2-methoxy-3-[4-(3-phenoxy-piopoxy)-phen)i]-propioiiic acid (Example 285, 
Step 1), to produce a white solid. MS (ES) for C23H29NO6 [M+H]^: 416.4. 

Example 368 

5 f2SV3-f4-l2-f4-fcvclopentanecarbonvl-aininoVphenoxv>etho 
methoxv-propionic acid 
OH 



The title compound was prepared from (2S)-3-[4-(2-bromo-ethoxy)-phenyl]-2- 
methoxy-piopionic acid ethyl ester (Example 283, Step 2) and 



for the preparation of (2S)-2-methoxy-3-[4-(3-phenoxy-propoxy)-phenyl]-propionic 



[M+H]*: 428.3. 

15 Example 369 

f2SV3-f442-l4-rffuran-2-^TbonvlVaminoVphenoxv>-ethoxvVphm^ 
propioaic acid 



The title compound was prepared from (2S)-3-[4-(2-bromo-ethoxy)-phenyl]-2- 
2 0 methoxy-propionic acid ethyl ester (Example 283, Step 2) and ftiran-2-carboxylic 
acid (4-hydroxy-phenyl)-amide via the same procedure used for the preparation of 
(2S)-2-mefhoxy-3-[4-(3-phenoxy-propoxy)-phenyl]"propioiiic acid (Example 285, 
Step 1), to produce a white solid. MS (ES) for C23H23NO7 [M+Eg*: 426.3. 




1 0 cyclopentanecarboxylic acid (4-hydroxy-phenyl)-amid6 via Ihe same procedure used 



acid (Bxanq>le 285. Step 1), to produce a white solid. MS (ES) for C24H29NOa 
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Example 370 

(2SV2-methoxv-3-f4-f2-f4-[fpvp <^itie-^-caTboT^^ 
phenyn-propionic acid 



5 The title compound was prepared from (2S)-3-[4-(2-bromo-eflioxy)-phenyl]-2- 
methoxy-propionic acid ethyl ester (Example 283, Step 2) and N-(4-hydioxy- 
phenyl)-mcotinamide via the same procedure used for the preparation of (2S>2- 
meflioxy-3-[4-(3-phenoxy-pr<q)Oxy)-pheiQ^l]-propionic acid (Example 285, Step 1), 
to produce a white solid. MS (ES) for C24H24N2O6 [M+H]+: 437.3. 

0 

Example 371 

f2SV2-mefeoxv-3-f4-f2-f2-pvrrolidin-l-vl-phenoxv)-ethoxvVphen^ 
acid 



1 5 The title compound was prepared from (2S)-3-[4-(2-bromo-efhoxy)-phenyl]-2- 
methoxy-propionic acid ethyl ester (Example 283, Step 2) and 2-pyrrolidin-l-yl- 
phenol via the same procedure used for the preparation of (2S)-2-methoxy~3-[4-(3- 
phenoxy-propoxy)-phenyl]-propionic acid (Example 285, Step 1), to produce a 
yellow oil. 

20 MS (ES) for C22H27NO5 [M+H]'-: 386.3: 





Example 372 

f2SV2-methoxv-3-l4-r2-(pvridin-2-vloxv^-ethoxvl-phenvU-proT)ionicacid 
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O 



H3C' 





Chlral 



The title compound was prepared from (2S)-3-[4-(2-bromo-ethoxy)-phenyl]-2- 
mefhoxy-propiomc acid ethyl ester (Example 283, Step 2) and yyridm-2-ol via the 
same procedure used for the preparation of (2S)-2-Mefhoxy-3-[4-(3-phenoxy- 
5 propoxy)-phenyl]-propionic acid (Example 285, Step 1), to produce a colorless oil. 
MS (ES) for C17H19NO5 [M+H]"": 318.3. 

Example 373 

(2S)-2'methoxv-3-l4"r2-f2-morpholin-4-vl-phenoxv)-etfaQxv]"phenvU-propioiiic 



The title compound was prepared from (2S)-3-[4-(2-bromo-efhoxy)-phenyl]-2- 
mefhoxy-propionic acid ethyl ester (Example 283, Step 2) and 2-moipholin-4-yl- 
phenol via the same procedure used for the preparation of (2S)-2-methoxy-3-[4-(3 
15 phenoxy-propoxy)-phenyl]-propionic acid (Example 285, Step 1), to produce a 
colorless oil. 

MS (ES) for C22H27NO6 [M+H]'': 402.3. 



10 acid . 




20 



Example 374 

r2SV3-f4-r2-f4-tert-butvl«biphenvl'4"VloxvV^thoxv]-phenyl)>2-methoxv-propionic 
acid 
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The title compound was piepaied from (2S)-3-[4-(2-bromo-ethoxy)-phenyl]-2- 
methoxy-propionic acid eOay\ ester (Example 283, Step 2) and 4 -tert-butyl-bipbenyl- 
4-ol via the same proceduie used for the preparation of (2S)-2-mefhoxy-3-[4-(3- 
5 phenoxy-piopoxy)-phmyl]-propionic acid (Example 285, Step 1), to produce a white 
solids 

MS (ES) for C28H32O5 [M-H]": 447.2. 
Exanq)le 375 

10 f 2S V2-ethoxv-3- 14-f 2-f 4-phenoxv-phenQXvVethoxv%phenvU "Propionic acid 




Step 1: 3-(4-benzyloxy-phenyl)-2-eiiioxy-3-hydroxy-propionic acid ethyl ester 

The title compound was preoared from 4-benzyloxybeDzaldehyde, lithium 
15 diisopropylamide and ethyl 2-ethoxyacetate via ttie same proceduie used for the 
preparation of 3-(34)enzyloxy-phenyl)-3-hydroxy-2-methaxy propionic acid methyl 
ester (Example 291. Step 1). MS (ES) for C20H24O5 [M+H2O-H]*: 327, [M+Naf : 
367.4. 

2 0 Step 2: 3-(4-ben2yloxy-phenyl)-2-ethoxy-acrylic acid ethyl ester 
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CH3 



o 



The title compound was prepared fiom 3-(4-benzyloxy-phenyl)-2-ethoxy-3-hydioxy- 
propiomc acid ethyl ester (Example 375, Step 1) via the same procedure used for the 
preparation of 3-(4-b6nzyloxy-phenyl)-2-ethoxy-acryIic acid methyl ester. 
5 MS (ES) for C20H22O4 [M+H]'': 327.2. 

Step 3: 3-(4-benzyloxy-phenyl)-2-ethoxy-propioiuc acid methyl ester 



The title compound was prepared fiom 3-(4-beQzyloxy-phenyl)-2-ethoxy-acrylic 
10 acid ethyl ester (Example 375, Step 2) (3.3 gr, 10.12 mmol) via Ihe same procedure 
used for the preparation of 3-(3-beD2^1oxy-phenyl)-2-methoxy-propionic acid methyl 
ester (Example 291, Step 3) to produce an oil that was purified by chromatography 
(silica gel, hexanes/eHiyl acetate 6:1) to produce two compounds: 3-(4-benzyloxy- 
phenyl)-propionic add metiiyl ester (1 .5 gr, Rf ^rox. 0.65) and the desired 
15 compound (1 .5 gr,.Rf aprox. 0.2). 

MS (ES) for C19H22O4 [M+NH4f : 332.3. 

Stq)4: 2-elhoxy-3-(4-hydroxy-pheiri^l)-propionic acid methyl ester 



2 0 The title compound was prepared from 3-(4-benzyloxy-phenyl)-2-ethoxy-propionic 
acid methyl ester (Example 375, Step 3) via the same procedure used for the 
preparation of 3-(3-hydroxy-phenyl)-2-m6thoxy-propioiiic acid methyl ester 




CH3 




CH3 
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(Example 291, Step 4) to piodace a yellow oil. MS (ES) for C12H16O4 [M+H]'^: 
225.2, [M+NHtf: 242.2, [M+Naf : 247.2. 

Step 5: 4-(2-bromo-ethoxy)-phenox7phenyl 



The title compound was prepared ftom 4-plieiioxy-phenol via the same procedure 
used for the preparation of (2S)-3-[4-(2-bromo-ethoxy)-phenyl]-2-methoxy- 
propionic acid ethyl ester (Example 283, Step 2) to produce a white solid. 
MS (ES) for Ci4Hi3Br02 [M-H] : 291.0. 



Step 6: (2S)-2-ethoxy-3-{4-[2-(4-phCTOxy-phenoxy)-e1iioxy]-phenyl}-propionic 
acid 



The title compound was prepared from 2-ethoxy-3"(4-hydroxy-phenyl)-propionic 
1 5 acid methyl ester (Example 375, Step 4) and 4-(2-bromo-ethoxy)-phenoxyphenyl 
(Example 375, Step 5) via the same procedure used for the preparation of (2S)-3-{4- 
[2-(biphenyM'-yloxy)-efhoxy]Tphenyl}-2-methoxy-propionic acid (Example 283, 
Step 3). The crude material was submitted to chiral HPLC separation to afford the 
single enantiomer isomer 2. MS (ES) for C25H26O6 [M-H]": 421.4. 



5 




10 



o 




20 



Example 376 

f2RV2-ethoxV"3-l4-[2-f4-phenoxy-phenoxv)--ethoxvVphenvl)-propionica^^ 

O 




OH 
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(Example 291, Stq) 4) to produce a yellow oil. MS (ES) for C12H16O4 [M+H]'*': 
225.2, [M+NH4f : 242.2, [M+Naf : 247.2. 

Step 5: 4-(2-bromo-ethoxy)-plieiioxyphenyl 



The title compound was prepared from 4-phenoxy-phenol via the same procedure 
used for the preparation of (2S)-3-[4-(2-bromo-eflioxy)-phenyl]-2-methoxy- 
propionic acid ethyl ester (Example 283, Step 2) to produce a white solid. 
MS (ES) for Ci4Hi3Br02 [M-H]-: 291.0. 



Step 6: (2S)-2-efhoxy-3-{4-[2-(4-phQioxy-phenoxy)-ethoxy]-phenyl}-propiomc 
acid 



Hie title compound was prepared from 2-ethoxy-3-(4-hydroxy-phenyl)-propionic 
15 acid methyl ester (Example 375, Step 4) and 4-(2-bromo-ethoxy)-phenoxyphenyl 
(Example 375, Step 5) via the same procedure used for the preparation of (2S)-3-{4- 
[2-(biphenyl-4-yloxy)-e1hoxy]Tphenyl}-2-methoxy-propionic acid (Example 283, 
Step 3). The crude material was submitted to chiral HPLC separation to afford the 
smgle enantiomer isomer 2. MS (ES) for C25H26O6 [M-H]": 421.4. 

20 

Example 376 

f2R)-2-e<faoxv>3-M-r2-f4-phenoxv-phenoxvWthoxvl>phenvl^nrQpiQm^ 



5 




10 



O 




O 




OH 
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The title compound was prepaied from 2-efhoxy-3-(4-hydroxy-phenyl)-propiomc 
acid methyl ester (Example 375, Step 4) and 4-(2-biomo-efhoxy)-phenoxyphenyl 
(Example 37S» Step 5) via the same procedure used for the preparation of (2S)-3-{4- 
[2-(biphenyl-4-yIoxy)-ethoxy]-phenyl}-2-methoxy-propiomc acid (Example 283, 
5 Step 3). The crude material was submitted to cbiralHPLC separation to 
single enantiomer isomer 1. MS (BSJfor C2SH26O6 [M-H]': 421.4. 

Example 377 

f2SV3-f4"r2-fl3iphenvl-4-vloxvVethoxvl-phenvU-2-propoxv-piopiom 



The title compound was prepared from biphenyM-ol via the same procedure used 
for the preparation of (2S)-3-[4-(2-bromo-ethoxy)-phenyl]-2-methoxy-propiomc acid 



15 ethyl ester (Example 283, Step 2) to produce a white solid. MS (ES) for Ci4Hi3BrO 
[M-H]-: 279.1. 

Step 2: (2S)-3-(4-benzyloxy-phenyl)-2-hydroxy-propionic acid ethyl ester 



2 0 The title compound was prepared from (2S)-3-(4-ben^loxy-phenyl)-2*-hydroxy- 

propionic acid via the same procedure used for the preparation of (2S)-3-(4-hydroxy- 
phenyl)-2-methoxy-propionic acid ethyl ester (Example 283, Step 1) to a£ford the 
product as a yeflow oil. ^H-NMR (CDCh 200.15 MHz): 7.35-7.55 (m, 5H), 7.20 (d, 



10 




Step 1: 4-(2-bromo-ethoxy)-biphenyl 
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2H, J =8.3), 6.79(4 2H, J = 8.3), 4.99 (s,2H), 4.41 (dd, IH, J= 6.5, 4.4), 4.19 (c, 
2H, J = 6.9), 2.92 (2dd, 2H, J= 16.1, 4.4), 1.23 (t, 3H, J= 6.9). 

Stq) 3: (2S)-3-(4-benzyloxy-p]ienyl)-2~propoxy-propionic acid ethyl ester 




Propyl iodide (41 .6 mmol) was added at room temperature to a solution of (2S)-3-(4- 
benzyloxy-plienyl)-2-hydroxy-propionic acid ethyl ester (Example 377, Step 2) (8.3 
mmol) and silver oxide (12.4S mmol) in 40 mL of DMF. The mixture was heated at 
SO°C for 24 hours. After that the mixture was cooled to room temperature, 300 ml 

10 of ethyl acetate and 200 ml of water wexe added The aqueous layer was separated 
and the organic layer were washed wilh brine (3 X 100 ml), and then dried over 
(MgS04), filtered and concentrated under vacuum. The crude was purified by 
chromatograplQr (sihca gel, hexanes/ethyl acetate 6:1) to produce a yellow oil. 
'H-NMR (CDQa, 200.15 MHz): 7,42-7.31 (m, 5 H), 7.17 (d, 2 H, J = 8.6 Hz), 6.90 

15 (d, 2 H, J « 8.6 Hz), 5.05 (s, 2 H), 4.17 (q, 2 H, J = 7.0 Hz), 3.97 (dd, 1 H, J = 7.0, 
6.2 Hz), 3.53 (dt, 1 H, J = 8.9, 6.4 Hz), 3.23 (dt, 1 H, J = 9.1, 6.7 Hz), 2.97 (d, 2 H, J 
= 6.7 Hz), 1 .66-1.48 (m, 2 H), 1.23 (t, 3 H, J = 7.3 Hz), 0.86 (t, 3 H, J = 7.5 Hz). 

Step 4: (2S)-3-(4-hydroxy-phenyl)-2-propoxy-propionic acid ethyl ester 




20 

Ihe tifle compound was prepared firom (2S)-3-(4-benzyloxy-phenyl)-2-propoxy- 
propionic'acid elhyl ester (Example 377, Step 3) via the same procedure used for the 
preparation of 3-(3-hydroxy-phenyl)-2-methoxy-propionic acid methyl ester 
(Example 291, Step 4) to produce a yellow oil. MS (ES) for C14H20O4 [M+H]'*': 
25 253.1. 
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Step 5; (2S>3-{4-[2-(biphenyl-4-yloxy)-ethoxy]-phenyl}-2-pn^ 



The title compound was prepared ftom 4-(2-bromo-ethoxy)-biphenyl (Example 377, 
Step 1) and (2S)-3-(4-hydroxy-phenyl)-2-propoxy-pTopionic acid ethyl ester 
5 (Example 377, Step 4) via the same procedure used for the preparation of (2S)-3- {4- 
[2-(biphenyl-4-yloxy)-ethoxy]-phenyl}-2-methoxy-propionic acid (Example 283, 
Step 3) to produce a white solid. MS (ES) for C26H28O5 [Mr^'Sf: 421.0, [M+NH4f : 
438.0, [M+Naf : 443.0, [M-H]': 3239.2. 

10 Example 378 

3-l3-r3-fbiphenvl-4-vloxvVpropoxv1-phenvU-2-ethoxv-propionic acid fisomer 1) 



1 5 The title compound was prepared &om S-benzyloxy-benzaldehyde and ethyl 

ethoxyacetate via fiie same procedure used for the preparation of 3-(3-ben2yloxy- 
phenyl)-3-lQrdroxy-2-methoxy-propioiiic acid methyl ester (Example 291, Step 1) to 
afford the title compound as a colorless oil. 

20 Step 2: 3-(3-ben2yloxy-phenyl)-2-e1hoxy-aciyUc add ethyl ester 





Step 1: 3-(3-ben2yloxy-phenyl)-2-ethoxy-3-hydroxy-propionic acid ethyl ester 
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CH3 



The title compound was prepared ftom 3-(3-benzyloxy-phenyl)-2-e1iioxy-3-hydroxy- 
propionic acid ethyl ester (Example 378/Step 1) via the same proceduie used for the 
preparation of 3-(3-benzyloxy-phenyl)-2-methoxy-acxylic acid methyl ester 
5 (Example 291, Step 2) to afford the title compound as a colorless oil. 



Step 3: 3-(3-benzyloxy-phenyl)-2-etfaoxy-propionic acid methyl ester 




The tide compound was prepared fiom 3-(3-benzyloxy-phenyl)-2-edioxy-acrylic 
1 0 ' acid ethyl ester (Example 378, Step 2) via the same procedure used for the 
preparation of 3-(3-ben^loxy-phenyl)-2-methoxy-propionic acid methyl ester 
(Example 291, Step 3) to afford the title compound as a colorless oil. 

Step 4: 2-eflioxy-3-(3-hydroxy-phenyl)-propionic acid methyl ester 



15 




The title compound was prepared from 3-(3-benzyloxy-phenyl)-2-ethoxy-propionic 
acid methyl ester (Example 378, Step 3) via the same procedure used for the 
preparation of 3-(3-hydrojqr.phenyl)-2-methoxy-propionic acid methyl ester 
(Example 291, Stq> 4) to afford the tide compoud as a yellow oil. MS (ES) for 
20 C12H16O4 [M+Hf : 225.1. 
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Step 5: (3-{3-[3-(biphenyl-4-yloxy)-pix)poxy]-pli!Bnyl}-2-ethoxy^ acid 
(isomer 1) 

CH3 

The title compound was prepared from 3-(biplienyl-4-ylo3qr)-propan-l-ol OBxample 
5 291, Step 6) and 2-e11ioxy-3-(3-hydroxy-phenyl)-propionic add methyl ester 

(Example 378, Step 4) via the same procedure used for the preparation of (2S)-3-{4- 
[2-(bipheQyl-4-yloxy)-e&oxy]-phenyl}-2-methoxy-propiomc acid (Example 283, 
Step 3) to pioduce a white solid. The crude material was submitted to chiral HPLC 
separation to afford the single enantiomer isomer 1 . (ES) for C26H28O5 [M+KK^]*^: 
10 438.0, [M+Nal*": 443.0.. 

Example 379 

3-l3-f3-fl)iphenvl-4-vloxvVpn)poxv]-phenvl)"2-ethoxv-propionic acid fisomisr 2) 




o 

OH 



CH3 

15 The tide compound was prepared from 3-(biphenyl-4-yloxy)-propan-l-ol (Example 
291, Step 6) and 2-ethoxy-3-(3-hydn>xy-phenyl)-pn)pionic acid methyl ester 
(Example 378, Step 4) via Oie same procedure used for the preparation of (2S)-3-{4- 
[2-(biphenyl-4-yloxy)-ethoxy]-plienyl}-2-me1iioxy-propiomc acid (Example 283, 
Step 3) to produce a white solid. The crude material was submitted to chiral HPLC 

2 0 sepamtion to afford the single enantiomer isomer 2. MS (ES) for CaaHzsOs 
[M+Nttif : 438.0, [M+Naf : 443.0. 

Example 380 
Pinding assay: 

2 5 DNA-dependent bmding was carried out using Scintillation Proximity Assay (SPA) 
technology. PPARyas wellasits heterodimeric partner BXRa were prepared using 
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a baculovirus expression system. A biotinylated complementary oligonucleotide 
duplex rqpiesenting the human consensus PPR response element was used for 
binding receptor dimer to Yttrium silicate stteptavidin-coated SPA beads. The S'-3' 
strand had the sequence: ^'TAATGTAGGTAATAGTTCAATAGGTCAAAGG^' 
5 (SEQ ID NO: 1); biotin was bound to the first A at the 3* end of the complementary 
3'-5* strand. Hie PPARy labeled ligand was ^-(s>3-{4-[3-(biphenyl-4-yloxy)- 
propoxy]-phenyl}-2-methoxy-propiomc acid with specific activiy of 24 Ci/mmol. 
The binding assay was carried out on 96 well dishes. Per well, lOOng of 
oligonucleotide was preincubated with 3 (ig SPA beads in a binding buffer 

1 0 containing 10 mM HEPES pH 7.8. 80 mM KCl, 0.5 mM MgCli, 1 mM DTT, 0.5% 
CHAPS and 16.6 jig bovine serum albumin for 30 minutes at room temperature. 
The mixture was then spun at 2000 ipm for 3 minutes to pellet the beads-oligo mix. 
The supernatant was removed, and the beads-oligo pellet was resuspended in the 
same binding buffer as above but also containing 14% glycerol, 5 )ig sheared salmon 

15 ' sperm DNA and 2.5 |xg of each receptor, PPARy and RXRa . A saturation binding 
assay was carried out using increasing amounts of ^-(s)-3-{4-[3"(biphenyl-4- 
yloxy)-propoxy]-phenyl}-2-methoxy-propipnic acid in the reaction to obtain 0.39nM 
to 402nM of ^H-(s)-3-{4-[3-(biphenyl-4-yloxy)-propoxy]-phenyl}-2-meflioxy- 
propionic acid. Non-specific binding was measured in the presence of 10 \jM of 

20 imlabeled (s)-3-{4-[3-(biphenyI-4-yloxy)-propoxy]-phenyl}-2-methoxy-propionic 
acid. A Kd value was calculated firom the saturation binding experiments after 
plotting specific binding versus concentration of labeled ligand. Competition 
♦ binding reactions were carried in the presence of 30,000 cpm of ^H-(s)-3-{4-[3- 
(biphenyl-4-yloxy)-propoxy]-phenyl}-2-mefhoxy-propionic acid and 5nM to 10 ^iM 

25 of competing compounds. The IC50 (nM) values for competing compounds were 
calculated after deduction of non-specific binding (measured in the presence of 
lOjiM unlabeled ^-(s)-3-{4-[3-(biphenyl-4-yloxy)-propo3q^]-phenyl}-2-met^^ 
propionic acid), and the data normalized to total binding (in the absence of any 
unlabeled compound). The ^-(s)-3-{4-[3-(biphenyl-4-yloxy)-propoxy]-phenyl}-2- 

3 0 methoxy-propionic acid was effective m determining the binding afGnity of PPAR 
subtypes in the range of 5nM to lOOOOnM. For example, PPAR compounds with 
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IC50 values less than 500 nM were identified as ligands for PPAR gamma. 

Preparation of ^-fsV3-l4-r3-(tiphenvl-4-vloxvVi)ropoxv1-phenvU-^-meflioxv- 
propionic acid 

5 




to a reaction vessel (s)-3-{4-[3-(4'-bromo-biphenyl-4-yloxy)-propoxy]-phenyl}-2- 
methoxy-propionic acid (6.1 mg) was combined with 10% Pd/CaCOa (1 8.6 mg), 

10 DMF (O.Sml) and methanol (0.5 ml). Tlie mixture was stiboed mider lOCi of tritium 
gas for about 4.5 hours. The catalyst was removed by filtration, and the labile 
activity was removed by repeated rotary evaporations with methanol. The final 
residue was dissolved in efhanol. The crude product was purified by reverse phase 
HPLC eluting with a water/acetonitrile/TFA gradient system. The major UV and 

15 radioactive peak was collected and rotary evaporated to dryness. The resulting 
residue was dissolved me&anql (yield: 102 mCi) 

Example 381 

Binding and Cotransfection Studies 
2 0 The in vitro potency of compounds in modulating PPARa and PP ARry 

receptors were determined by the procedures detailed below. DNA-dependent 
binding (ABCD binding was carried out using Scintillation Proximity Assay (SPA) 
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technology with PPAR receptors. Tritium-labeled PPARa and PPARy agonists 
were used as radioligaads for generating displacement curves and ICso values wifb 
compounds of the present invention. Cotransfection assays were caziied out in CV-1 
cells. The reporter plasmid contained an acylCoA oxidase (AOX) PPRE and TK 
5 promoter upstream ofHielucif^rase reporter cDNA. Appropriate PFARs and RXRa 
were constitutively expressed using plasmids containing the CMV promoter. Since 
for PPARa and PPARp/6, interference by endogenous PPARy in CV-1 cells is an 
issue, in order to eliminate such interference, a GAL4 chimeric system was used in 
which the DNA binding domain of the transfected PPAR is replaced by that of 

1 0 GAL4, and the GAL4 response element was utilized in place of the AOX PPKE. 
Cotransfection efficacy was determined relative to PPAR-isotope specific reference 
compounds, EiBficacies were determined by computer fit to a concentration-response 
curve, or in some cases at a single high concentration of agonist (10 \sM). Typical 
range for concentration determination IC50 is in the range of 1 nM to 10 \jM, For 

15 binding or cotransfection studies with receptors other than PPARs, similar assays 
were carried out using appropriate ligands, receptors, reporter constructs for fhat 
particular receptor. 

These studies were carried out to evaluate the ability of compounds of the 
present invention to bind to and/or activate various nuclear transcription factors, 

2 0 particularly huPPARa ("hu" indicates "human") and huPPARy. These studies 
provided m-vitro data concerning efBcacy and selectivity of compoimds of the 
present inventioiL Furthermore, binding and cotransfection data for compounds of 
the present invention were compared with corresponding data for marketed 
compoimds that act on either huPPARa or huPPARy. Binding and cotransfection 

2 5 data for representative compounds of the present invention were compared with 

corresponding data for reference compounds to determine the binding. 

The concentration of test compound required to effect 50% maximal 
activation of PPARa QCsoa) and PPARy (ICstf/) was detennmed. Many of the 
compounds of the present invention axe selective agonists for PPARy or are co- 

3 0 agoxrists of PPARct/PPARy. 
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Evaluation of Tridvceride and Cholesterol Levels in HuapoAI Transgenic Mice 
Five to six week old male niice, transgenic for human apoAI [CS7B1/6- 
tgn(apoal)lTub, Jackson Laboratoiy, Bar Harbor, ME] were housed jSve per cage 
(10''x20"jc8" with aspen chip bedding) with food (Purina 5001) and water available 
5 at all times. Alter an accliniation period of2 weeks, animals were individually 
identified by ear notches, weighed and assigned to groups based on body weight. 
Beginning the following morning, mice were dosed daily by oral gavage' for 7 days 
using a 20 gauge, 1 Vz" curved disposable feeding needle. Treatments were test 
compounds (30 mg^kg), a positive control (fenofibrate, 100 mg/kg) or vehicle [1% 

1 0 carboxymethylcellulose (w/v)/ 0.25% TweenSO (w/v); 0.2 ml/mouse]. Prior to 
termination on day 7, mice were weighed and dosed. Three hours after dosing, 
animals were anesflietized by inhalation of isofiurane (2-4%) and blood obtained via 
cardiac puncture (0.7-1 .0 ml). Whole blood was transferred to s^iun separator tubes 
(Vacutainer SST), chilled on ice and permitted to clot. ' Serum was obtained after 

15 centrifiigation at 4^C and frozen until analysis for triglycerides, total cholesterol, 
compound levels and serum lipoprotein profiled by &st protein liquid 
chromatography (FPLC) coupled to an inline detection system. After sacrifice by 
cervical dislocation, the liver, heart and epididymal fat pads were excised and 
weighed. 

2 0 The animals dosed with vehicle had average triglycerides values of about 60 

to 80 mg/dl, which were reduced by the positive control fenofibrate (33-58 mg/dl 
with a mean reduction of 37%). The animals dosed with vehicle have average total 
serum cholesterol values of about 140 tol 80 mg/dl, which were increased by 
fenofibrate (about 190 to 280 mg/dl with a mean elevation of 41%). When subject 
25 to FPLC analysis, pooled sera from vehicle-treated hu apoAI transgenic mice had a 
high-density lipoprotein cholesterol (HDLc) peak area which ranged from 47v-sec to 
62v-sec, Fenofibrate increased the amount of HDLc (68-96v-sec with a mean 
percent increase of 48%). Test compounds were evaluated in terms of percent 
increase in the area under tiie curve. Representative compounds of the present 

3 0 invention were tested using the above method or substantially similar methods. 
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Evaluatioii of Glttc?ose Levels in db/db Mice 

Five week old male diabetic (db/db) mice [C57BlKs/j-m +/+ Lepi(db), 
Jackson Laboiatoiy, Bar Harbor, ME] or lean litteimates (db4-) were housed 6 per 
cage (10"x20'^8'* with aspen chip beddmg) witii food (Purina S015) and water 
5 available at all times. After an acclimation p^od of 2 weeks, animals were 
individually identified by ear notches, weighed and bled via the tail vein for 
detemiination of initial glucose levels. Blood was collected (100 fix>m unfasted 
animals by wrapping each mouse in ti towel, cutting the tip of the tail with a scalpel, 
and milking blood fiom the tail into a heparinized capillary tube balanced on the 

1 0 edge of the bench. Sample was discharged into a heparinized ndcrotainer with gel 
separator (VWR) and retained on ice. Plasma was obtained after centrifugation at 
4°C and glucose was measured immediately. Remaming plasma was fix)zen until the 
completion of the experiment, and glucose and triglycerides were assayed in all 
samples. Animals were grouped based on initial glucose levels and body weights. 

1 5 Beginning the following morning, mice were dosed daily by oral gavage for 7 days 
using a 20 gauge, 1 !4" curved disposable feedmg needle. Treatments were test 
compounds (30 mg/kg), a positive control agent (30 mg/kg) or vehicle [1% 
carboxymethylcellulose (w/v)/0,25% TweenSO (w/v); 0.3 ml/mouse]. On day 7, 
mice were weighed and bled (tail vein) for about 3 hours after dosing. Twenty-four 

2 0 hours after the 7*** dose (i.e., day 8), animals were bled again (tail vein). Samples 
obtained from conscious animals on days 0, 7 and 8 were assayed for glucose. After 
24 horn: bleed, animals were weighed and dosed for the final time. Three hours after 
dosing on day 8, animals were anesthetized by inhalation of isoflurane, and blood 
obtained was via cardiac puncture (0.5-0.7 ml). Whole blood was transferred to 

2 5 serum separator tubes, chilled on ice and permitted to clot. Serum was obtained 
after centrifugation at 4**C and frozen until analysis for compound levels. After 
sacrifice by cervical dislocation, the liver, heart and epididymal M pads were 
excised and weighed. 



30 



The animals dosed with vehicle had average triglycerides values of about 170 
to 230 mg/dl, which were reduced by the positive PPARy control (about 70 to 120 
mg^dl with a mean reduction of 50%). Male db/db mice are hyperglycemic (average 
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glucose of about 680 to 730 m^dl on the 7^ day of treatment), while lean animals 
have average glucose levels between about 190 and 230 mg/dl. Treatment with the 
positive control agent reduced glucose significantly (about 350 to 550 mg/dl wifii a 
mean decrease towards normalization of 56%). 
5 Glucose was measured colorimetrically by using commercially purchased 

reagents (Sigma #3 1 5-500). According to the manufacturers, the procedures were 
modified fix>m published work (McGowan et al. Clin Chem^ 20:470-5 (1974) and 
Keston, A. Specific colorimetric enzymatic analytical reagents for glucose. Abstract 
of papers 129th Meeting ACS, 3 IC (1956).); and depend on the release of a mole of 

1 0 hydrogen peroxide for each mole of analyte coupled with a color reaction first 

described by Trinder (Trinder, P. Ann Clin Biochem, 6:24 (1969)). The absorbance 
of the dye produced was linearly related to the analyte in the sample. The assays was 
. further modified for use in a 96 well format Standards (Sigma #339-1 1, Sigma #16- 
1 1 , and Sigma #CC0534 for glucose, triglycerides and total cholesterol, 

15 respectively^, quality control plasma (Sigma # A2034), and samples (2 or 5 juJ/weU) 
were measured in diq)licate using 200 pi of reagent An additional aliquot of 
sample, pipetted to a third well and diluted in 200 |jl water, provided a blank for 
each specimeiL Plates wm incubated at room temperature (18, IS, and 10 minutes 
for glucose, triglycerides and total cholesterol, respectively) on a plate shaker and 

2 0 absorbance read at 500 nm (glucose and total cholesterol) or 540 nm (triglycerides) . 
on a plate reader. Sample absorbance was compared to a standard curve (100-800, 
10-500, and 100-400 mg/dl for glucose, triglycerides and total cholesterol, 
respectively). Values for the quality control sample were consistentiy within the 
expected range and the coeflScient of variation for samples is below 10%. All 

2 5 samples from an experiment were assayed at the same time to minimize inter-assay 

variability. 

Serum lipoproteins were separated and cholesterol was quantitated with an 
in-line detection system. Sample was applied to a Superose® 6 HR 10/30 size 
exclusion column (Amersham Pharmacia Biotech) and eluted with phosphate 

3 0 buffered saline-EDTA at 0.5 ml/min. Cholesterol reagent (Roche Diagnostics 

Chol/HP 704036) at 0. 1 6 ml/min was mixed witii the column efQuent through a T- 
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comiectioii, and Ihe mixture was passed ftrough a IS m x O.S mm id knitted tubing 
leactor immersed in a 37°C water bath. The colored product produced in the 
presence of cholesterol was monitored in Hie flow stream at SOS mn, and the analog 
voltage from the monitor was converted to a digital signal for collection and 
5 analysis. The change in voltage corresponding to change in cholesterol 

concentration was plotted against time/ and the area under the curve corresponding 
to the elution of VLDL, LDL and HDL was calculated (Perkin Elmer Turbochrome 
software). 

1 0 While tills invention has been particularly shown and described with 

references to preferred embodiments thereof, it will be understood by those skilled in 
the art that various changes in form and details may be made therein without departing 
from the scope of tiie invention encompassed by tiie appended claims. 



I 
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CLAIMS 



10 



15 



20 



What is claimed is: 

1 . A compound rq)resented by fhe following structural formula: 



or pharmaceutically acceptable salts, hydrates, stereoisomers and solvates 
thereof, wherein: 

At is a substituted or unsubstituted aromatic group; 

Q is a covalent bond, -CH2-, -CH2CH2-, -CH2CH2CH2- or 
-CH2CH2CH2CH2-; 

W is a substituted or unsubstituted alkylene group two to ten atoms in 
length or a substituted or unsubstituted heteroalkylene group, wherein the 
heteroalkylene group is an alkylene group &am two to ten atoms in length in 
which one or more methylene groups have been replaced with a functional 
group selected from -CHOH-, -CsC-, -0-, -CO-, -NR7-, -NR7CO-, 
-C(=NOH)- , -S-, -S(0)-. -S(0)2- of -CHCNRvRs)-; 

phenyl Ring A is optionally substituted with up to four substituents in 
addition to Ri; 

Ri is -(CH2)n-CH(OR2HCH2)mE, -(CH)=C(OR2)-(CH2)xnE, 

-(CH2)„-CH(Y)-(CH2)mE or-(CH)=C(Y)-(CH2)mE; wherein E is COOR3, d- 
C3 -alkylnitrile, carboxamide, sulfonamide, acylsulfonamide or tetrazole and 
wherein sulfonamide, acylsulfonamide and tetrazole are optionally 
substituted with one or more substituents independently selected from: Cl- 
C6 alkyl, C1-C6 haloalkyl and aryI-CO-4-alkyl; 

R2 is -H, an aliphatic group, a substituted aliphatic group, haloalkyl, 
an aralkyl group, a substituted aralkyl group, an aromatic group, a substituted 
aromatic group, -COR4, -COOR4, -CONR5R6, -C(S)R4, -C(S)0R4 or 
-C(S)NR5R6; 
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Y is -0-, -CH2-. -CH2CH2- or a -CH=CH- gcovp which is bonded to 
a caibon atom in Phenyl Ring A that is ortho to Kv, 

aie independently -H, an aUphatic groiq), a substttated aliphatic 
group, an aromatic groiq> or a substituted aromatic group; and 
n and m axe independently 0, 1 or 2. 

A compound represented by the following structural fixtmula: 
O' 



01 pharmaceutically acceptable salts, hydrates and solvates thereof^ wherein: 
10 At is a substituted or unsubstituted aromatic group; 

W is a substituted or unsubstituted alkylene linking group or a 
substituted or unsubstituted heteroalkylene linking group from two to ten 
atoms in length; 

phenyl Ring A is optionally substituted with up to four substituents in 
15 addition to Ri; 

Rl is -(CH2)n-CH(OR2)-(CH2)mCOOR3, ~ 

(CH)K:(OR2)-(CH2)mCOOR3, -(CH2)„-CH(Y)-(CH2)mCOOR3 or- 
(CH)=C(Y)-(CH2)mCOOR3; 

R2 is -H9 an aliphatic group, a substituted aliphatic group, an aiyl 
2 0 group, a substituted aiyl group, -COR4, -COOR4, -CONR5R6. -C(S)R4, 

-C(S)OR4or-C(S)NR5R<x; 

Y is -0-, -CH2-, -CH2CH2- or a -CH=CH- group which is bonded to 
a carbon atom in Phenyl Ring A that is ortho to Ri ; 

R3-R6 are independently -H, an aliphatic group, a substituted aliphatic 
2 5 group, an aiyl group or a substituted aryl group; and 

n and m are independently 0, 1 or 2. 



3. 



The compound of Claim 1 or 2 wherein Ar is represented by a structural 
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formula selected fiom: 



5 




wherein: 

1 0 Rings B-Z are independently substituted or unsubstituted; 
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10 



15 



X is -0-, -S-. -CH2- or-C(0)s 

Z is a covalent bond, -0-, (-CH2)cf -CH(CH3)(CH2)q-, -CCCHa) 

zCCH^Oq-, -(CH^qCH(CH3K -(CH2)qC(CH3)2-, -0(CH2)q-. -(CHj),©-, 

-(CH2)qNH., -<CH2)qNH-, -(CH2)qCHR2(r. -CHR2o(CH2)q-. -(CH2)qCR2oR2(r. 

.(CH2)qCR20R2(r, -(CH2)qNR2(r. -NR2o(CH2)q-, -(CH2)qC(=N0H)-, 
-C(=N0H)(CH2)q-, -CH(0H)-(CH2)q-, -(CH2)q-CH(OH)., .C0-(CH2)q-, 
-(CH2)q-C0-. -C0O(CH2)q-, -0C0-(CH2)q-, -(CH2)q-0C0-, -(CH2)q-C00-, 
-(CHi)qCO-NH-, -(CH2)qNH-CO-,-(CH2)qCONR20-, -CONR20(CH2)q., 

-(CH2)qNR2oCO- or -NR2oCO(CH2)qS 

qisO, 1,2 or 3; and . 
each R20 is ind^endently a C1-C5 alkyl group or a halogenated Cl-CS allg^l 
group. 

4. The compound of Claim 3 wherein fhe compound is represented by the . 
following structural formula: 



Wi is -O, -C(0)., -OCH2-, -CH2-, -NRs-, -NRsCO-, -NRgCH-. 
-C(=NOH). or -CHCNRtRs)-; and 

R7 and Rg are independently -H, an aliphatic group, a substituted 
aliphatic group, an aromatic group or a substituted aromatic group. 




wherein: 



p is an integer &om one to nine 



5. 

25 



The compound of Claim 3 wherein the compound is represented by the 
following structural formula: 
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Ar— O W, \v 



wherein: 

p is an integer from one to four; 

Wi is -0-, -C(0)-, -OCH2-, -CH2-, -NR«-. -NRgCO-, -NRgCH-. 
5 -C(=NOH)- or -GHCNRtRs)-; and 

R7 and Rs are indepmdently -H, an alqihatic group, a substitated 
aliphatic group, an aromatic group or a substituted aromatic group. 

6. The compound of Claim 5 wherein Ri is para to Wi and is represented by the 
10 following structural formula: 



15 




7. The compound of Claim 5 wherein Ri is meta to Wi and is represented by 
tiie following stmctural formula: 




20 8. 



The compound of Claim 6 wherein the compoimd is represented by a 
structural formula selected from: 
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At 0 



RzQ 



OR3 



The compound of Claiin 4 wherein fhe compound is represented by a 
structural formula selected from: 



At O 



OR3 



; or 



Ai O 



(CH2), 




OR3 



10 



10. The compound of Claim 8 wherein R2 is a C1-C6 alkyl group, phenyl, benzyl 
or benzoyl; and R3 is -H or a C1-C6 alkyl group. 

1 1. The compound of Claim 10 wherein the compound is represented by the 
following structural formula: 





15 



wherein: 

Phenyl Rings A' and A" independently substituted or imsubstituted 
andZis-0-or-CO-andpis3 or4. 
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12. The compound of Claim 1 1 wherein Phenyl Rings A' and A" are 

independently substituted with one or more groins selected fiom halogen, 
-R9, -OR9. -COR9, -C00R9» -CN, a non-aromatic heterocyclic group, an allyl 
group, -(CH2)aCH(OR3o)(CH2)bCOOR3i, or-NR9C(0)R9. R9 is-H, a Cl- 
ClO alkyl group, a Cl-ClO halogenated alkyl group, a cycloallgrl group or an 
aromatic group, R30 is a C1-C6 alkyl group or a halogenated C1-C6 alkyl 
group, R31 is -H, a C1-C6 alkyl group or a halogenated C1-C6 alkyl group, 
andaandbaieindependenflyO, 1 or 2. 



10 



13. The compound of Qaim 12 wherein Phenyl Rings A' and A" are 
independently substituted with one or more groups selected firom halogen, 
C1-C8 straight chained or branched alkyl, C3-C8 cycloalfc/l, C1-C8 straight 
chained or branched alkanoyl, C1-C8 straight chamed or branched alkoxy, 

15 -Br, -F, i\r-morpholino, -CN, -COOH, -OH, -CF3 or -OCF3. 

14. The compound of Claim 13 wherein Phenyl Ring A is substituted with one or 
more groups selected jBrom halogen, -ORio, -Rioj aromatic group, substituted 
aromatic group, aralkyl, substituted aralkyl, aralkenyl, substituted aralkenyl, 

2 0 allyl or substituted allyl and Rio is a Cl-ClO allq^l group or a Cl-ClO 

halogenated alkyl groiq). 

15. The compound of Claim 14 wherein Phenyl Ring A iff substituted with one or 
more groups selected from -F, -CI, -OCH3, -OCF3, -CH3, ethyl, «-propyl, 

25 M-o-propyl, allyl, 2-phenylethenyl, 2-phenylethyl, phenyl, -o-biphenyl, 

-m-biphenyl, -;?-biphenyl, -0-C6H4OCH3, -m-CeHLjOCHs, -/7-C6H4OCH3, 
-0-C6H4F, -m-CeBLiF or -p-CgKLiF. 



16. 

30 

17. 



The compound of Claim 1 1 wherein R2 is methyl and R3 is hydrogen. 



A compound represented by the following structural formula: 
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or pharmaceutically acceptable salts, hydrates, stereoisomers and solvates 
thereof, wherein Z is -O- or -CO-. 

18. A compound represented by the following structural formula 





10 



CH30 



or pharmaceutically acceptable salts, hydrates and solvates thereof. 

19, The compound of Claim 1 or 2, wherein the compound is represented by &e 
following stmctural fonnula: 



Ar O 



,R1 



15 



wherem t is an integer from 1 to about 5. 



20. The compound of Claim 19 wherein the compound is represented by the 
following stmctural formula: 
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AT" 



O 



OR3 



5 22. 



10 

23. 

15 

20 24. 
25. 



The compound of Claim 20 wherein R2 is a C1-C6 alkyl group, phenyl, 



The compound of Claim 21 wherein Ar is represented by the following 
structural formula: 



wherein Phenyl Rings A' and A" independently substituted or unsubstituted 
and Z is -0- or --CO-. 

The compound of Qaim 22 wherein Phenyl Rings A' and A" are 
independently substituted wifli one or more groups selected ftom -R9, -OR9. - 
-COR9, -COORp. -CN, a non-aromatic heterocyclic group, an allyl group, 
-(CH2)aCH(OR3o)(CH2)bCOOR3i. or-NR9C(0)R9, R9 is -H, a Cl-ClO alkyl 
group, a Cl-ClO halogenated oXkyl group, a cycloaDcyl group or an aromaotic 
group, R30 is a C1-C6 alkyl group or a halogenated C1-C6 alkyl group, R31 is 
-H, a C1-C6 alkyl group or a halogenated CI -C6 all^l group, and a and b are 
independently 0, 1 or 2. 

The compound of Claim 23 wherein R2 is methyl and R3 is -H. 
A compound represented by the following structural formula: 



hemzyl or benzoyl; and R3 is -H or a C1-C6 alkyl group. 
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or pharmaceutically acceptable salts, hydrates, stereoisomers and solvates 
thereoii wherdn Z is -CO-, -C(«NOH) or a bond and t is 1, 2 or 3. 



5 26. A compound represented by the following structural formula: 





10 



or pharmaceutically acceptable salts, hydrates and solvates th^eol^ wherein 
Z is -0-, -CO- or a bond and t is 1 , 2 or 3 . 

27. The compound of Claim 1 or 2 wherein the compound is represented by the 
following stmctural formula: 



R1 





Ar- 



ia 



(CH2)p W; 



.R1 



15 



wheiein: 

pis zero, one or two; 

W2 is -0-, -C(0)-. -OCH2-, -CH2-, -NRg-, -NRgCO-, -NRgCH-, 
-C(«NOH)- or -CHCNRtRs)-; 

R7 and Rs are independently -H, an aliphatic group, a substituted 
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aliphatic group, an aiomatic group or a substituted aromatic groiq>; and 

Rn and Ru are independently a C1-C6 aD^l group, or, taken together 
are a substituted or unsubstituted ethylene, propylene or butylene group. 

5 28. The compound of Claim 27 wherein W2 is -0-. 

29. The compound of Claim 28 wherein Ri is pcara to the carbon atom bonded to 
W2 is represented by the following structural formula: 




10 wherem R2 is a C1-C6 alkyl group, phenyl, benzyl or benzoyl; and R3 is -H 

or a C3-C6 allqi groi^. 

30. The compound of Claim 29 ytrherein Ar is represented by &e following 
structural formula: 




15 

wherein Phenyl Rings A' and A" independently substituted or unsubstituted 
and Z is -O- or -CO-. 

31. The compound of Claim 30 wherein Phenyl Rings A' and A" are 
2 0 independently substituted with one or more groups selected from -R9, -OR9, - 

-COR9, -COOR9, -CN, a non-aromatic heterocyclic group, an allyl group, 
-(CH2)aCH(OR3o)(CH2)bCOOR3i, or-lSIR9C(0)R9, and wherem R9 is -H. a 
Cl-ClO all^l group, or a Cl-ClO halogenated allsyl group, a cycloalkyl 
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group or an aromatic group, R30 is a C1-C6 eSkyl group or a halogenated Cl- 
C6 alkyl group, R31 is -H, a Cl-Cd allgrl group or a halogenated C1-C6 alkyl 
group, and a and b are independmtly 0, 1 or 2. 

5 32. The compound of Claim 3 1 wherein Ri is represented by the following 
structural formula: 



15 




33. The compound of Claim 27 wherein: 1) p is one and Ru and R]2, taken 
together, are ethylene or propylene; 2) p is zero and Ri 1 and R12, taken 

1 0 together, are propylene or butylene; or 3) p is zero, one or two and Ri 1 and 

R12 are independently methyl, ethyl or propyl. 

34. The compound of Chiim 33 wherem Ar is represented by the following 
structural formula: 




Phenyl Rings A, A' and A" are unsubstituted and Z is -C(0)- or a bond. 

35 . The compound of Claim 1 or 2 wherein the compound is represented by the 
following structuml formula: 

O 




20 



R15 R16 
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5 

36. 

10 

37. 



wheiein: 

W4 and Ws are independmtly methylene or ethylene; 
R2 is a C1-C6 allsyl group, phenyl, benssyl or benzoyl; 
R3 is -H or a C1-C3 alkyl group. 

Ris is H and Rieis a C1-C6 alkyl group, or Ris and R16, taken 
together, are =0 or KJH2. 

The compound of Claim iS wherein R15 is H and R]6 is methyl, ethyl or 
propyl, or R15 and Ris, taken together, are =0 or =CH2. 

A compound selected from the group consistmg of (S)-2-Meflioxy-3-{4-[3- 
(4-phenoxy-phenoxy)-propoxy]-phenyl}-propiQmc acid, represented by the 
following structural formula: 



(S)-3-{4-[3-<BiphenyM-yloxy)-propoxy]-phenyl}-2-methoxy-propionicad 
represented by the following structural formula: 





20 



(iS)-3-{4-[3-(B^henyl-4-yloxy)-prop-l-ynyl]-phenyl}-2-methoxy-p^^^ 
acid, represented by the followmg structural formula: 
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(S)0-{4-[3-(4-Ben2»yl-phenoxy)-propoxy]-phenyl}-2-methoxy-propionic 
acid, represented by the following structural formula: 




10 



(S)-3-(4-{3-[4-(4-Fluoro-benzoyl)-phenoxy]-propoxy}-phenyl)-2-methoxy- 
propionic acid, represmted by the following structural formula: 
F 




(S)-3-{4-[3-(4-Benzoyl-phenoxy)-propoxy]-3-inefhoxy-phenyl}-2-mefhoxy- 
propionic acid» which is represented by the following structural fomiula: 
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(S)-3-{4-[4-(Biphenyl-4-yloxy)-but-l-ynyl]-phenyl}-2-me^^ 
acid, which is repiesented by the following structuial fomula: 

o 




(S)-3-{4-[3-(4-Ben2yl-phenoxy)-propoxy]-phenyl}-2-inethoxy--propioidc 
acid, which is repiesented by the following structural formula: 




9 



10 

(S)-3-{4-[3-(4-Ben2oyl-phenoxy)-prop-l-ynyl]-phenyl}-2-methoxy- 
propionic acid, which is represented by the following structuial formula: 




9 



15 (S)-2-Methoxy-3-{4-[3-(4-phenoxy-phenoxy)-prop-l-ynyl]-phenyl}- 

propionic acid, which is represented by the following structural formula: 




9 



(S)-3-{4-[3-(Biphenyl-4-yloxy)-propoxy]-2-fluoro-phenyl}-2-methoxy- 
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propionic acid, which is lepiesrated by the followmg structural fpnnula: 




9 



(S)-3-{4-[3-(4-Bu1yl-phenoxy)-pn)poxy]-phenyl}-2-methoxy-propi^^ 
5 which is represented by the following structural formula: 




(S)-2-Methoxy-3-{4-[4-(4-phenoxy-phenoxy)-but-l-ynyl]-phenyl}-propiomc 
acid, which is represented by the following structural formula: 



10 




(2S)-3-(4-{2-[4-(4-Fluoro-ben2oyl)-phenoxy]-cyclopentyloxy}-phenyl)-2- 
methoxy-propionic acid, which is represented by the following structural 
formula: 



15 




(S)-3-{4-[5-(Biphenyl-4-yloxy)-pent-l-ynyl]-phenyl}-2-methoxy-propionic 
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acid, which is represented by fhe following structural formula: 

(S)-3-{4-[2-(4-Benzoyl-phenoxy)-eftoxy]-phenyl}-2-methoxy-propionic 
5 acid, which is represented by the following structural formula: 



HO 




O 



(S)-3-{4-[5-(Biphenyl-4-yloxy)-pentanoyl]-phenyl}-2-methoxy-propionic 
acid, represented by the following structural formula: 




(S)-3-{4-[3-(Biphenyl-4-yloxy)-cyclopentyloxy]-phenyl}-2-methoxy- 
propionic acid, represented by the following stractural formula: 





(S)-3-{4-[4-(4-Benzoyl-phenoxy)-but-l-ynyl]-phenyl}-2-methoxy-propionic 
acid, represented by &e following structural fohnula: 
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(S)-3-{4-[4-(4-Beiizoyl-phenoxy)-butycyl]-phenyl}-2-me^ 
acid, represented by the following structural formula: 



10 





(S)-2-Mefhoxy-3-{4-[5-(4"phenoxy-plienoxy)-pent-l-ynyl]-phenyl}- 
propionic acid, represented by the following structural formula: 

OH 

H3C 



(S)-3-{4-[5-(4-Benzoyl-phenoxy)-pent-l-ynyl]-phenyl}-2-methoxy-propionic 
acid, represented by the following structural formula: 




15 (S)-3-{4-[3-(Biphenyl-4-yloxy)-propoxy]-3-methoxy-phenyl}-2-methoxy- 
propionic acid, represented by the following structural formula: 
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(S)-2-Methoxy-3-{3-methoxy-4-[3-(4-phenoxy-phenoxy)-propoxy]-phenyl^ 
propionic acid, represented by the following structural formula: 



5 




(S)-3-{4-[4-(4-Benzoyl-phenoxy)-butoxy]-phenyl}-2-mefhoxy-propionic 
acid, represented by the following structural formula: 




15 



(S)-2-Methoxy-3-{4-[3-(4-phenylacetyl-phenoxy)-propoxy]-plienyl}- 
propionic acid, represented by &e following stmctuial formula: 
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9 



2-MetiioxyO<4-{3-[4-(4-trifluoTomethyl-phenoxy)-phenoxy]-pr^^ 
phenyl)-propiomc acid, represented by the following structural formula: 



5 




2-Me1toxy-3-{4-[l-methyl-2<4-phenoxy-phenoxy)-propoxyl-phra^ 
propionic acid, represented by the following structural formula: 



15 




3- {4-[2-(4-Benzoyl-phenoxy)-l -methyl-propoxy]-plxenyl}-2-inethoxy- 
propionic acid, represented by the following structural formula: 



wo 02/100813 



-433- 



PCT/US02/16950 




H3C CH3 



Sodium 3- {4-[3-(4-benzoyl-phenoxy)-pTopoxy]-phenyl} -2-methoxy- 
propionate, represented by the following structural formula: 




3-{4-[3-(Biphenyl-4-yloxy)-cyclopentyloxy]-phenyl}-2iS'-methoxy-propiom^ 
acid, represented by the following structural formula: 




9 



3.{4-[3.(Biphenyl-4-yloxy)-cyclopentyloxy]-phenyl}-2iS-mefhoxy-propionic 
acid, represented by the following structural formula: 




15 

Sodium (S)-2-mefhoxy-3-{4-[6-(4-phenoxy-phenoxy)-hex-l-ynyl]-phenyl}- 
propionate, represented by the following structural formula: 
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Sodium (S>3-{4-[6-(4-beiizo)i-phenoxy)-hex-l-jai)i]-phenyl}-2-metiioxy- 
pxopiomte, represented by the following stmctuial formula: 




Sodiuni(S)-3-{4-[6-(biphenyl-4-yIoxy)-hex-l-ynyl]-phenyl}-2-methoxy- 
propionate, represented by the following structural formula: 




(S)-3-(4- {3-[4-(4-Hydroxy-benzoyl)-phenoxy]-propoxy} -phenyl)-2-inethoxy- 
propionic acid, represented by the following structural formula: 




Sodium (S)-2-methoxy-3- {4-[6-(4-phenoxy-phenoxy)-hexauoyl]-phenyl}- 
propionate, represented by the following stmctural formula: 
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Na 



(S)-2-Mefhoxy-3-{4-[3-(9-oxo-9H-fluoren-2-yloxy)-piop-l-ynyl]^^^ 
piopionic acid, represented by the following structural formula: 




10 



(S)-2-Me&oxy-3-{4-[3-(4-oxo-2-pliei5rl-4H-clnomen-7-yte 
pIienyl}-propioiiic acid, represented by the following structural formula: 

p 




15 



(S)-3-{4-[3-(4-Dibenzoftuan-2-yl-phenoxy)-propoxy]-phenyl}-2-metho^^ 
piopionic acid, represented by the following structural formula: 
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(S)-3-{4-[3-(4-tert-Bu1yl-biphenyl-4-yloxy)-propoxy]-phen^ 
propionic acid, represented by the following structuial formula: 



5 




(R)-2-Methoxy-3-{4-[3-(4-phenoxy-phenoxy)-propoxy]-phenyl}-propiomc 
acid, represented by the following structural formula: 




10 

• Sodium (S)-2-methoxy-3-{4-[3-(4-plienylacetyl-phenoxy)-cyclopentyloxy] 
phenyl} -propionate, represented by the following structural formula: 




9 



15 



Sodium (S)-3-(4-{3-[4-(2-fIuoro-benzoyl)-phenoxy]-propoxy}-pheayl)-2- 
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meflioxy-propionate, represented by the following structural formula: 





Na 



(S)-2-Methoxy-3-{2-niethoxy-4-[3-(4"phenoxy-phenoxy)-propoxy]-plienyl}- 
propionic acid, represented by the following structural formula: 




10 



15 



Sodium (S)-3-{4-[4-(4-benzoyl-phenoxy)-but-l -ynyl]-phenyl}-2-methorir- 
propionate, represented by the following structural formula: 




Na 



Sodium (S)-3-{6-[3-(biphenyl-4-yloxy)-propoxy]-2-methoxy-bipheiiyl-3- 
yl}-2-methoxy-propionate, represented by the following structural formula: 
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Sodium (S)- 3-{4«[3-(4-beiizoyl-pheiioxy)-propoxy]-3-chloro-phenyl}-2- 
mefhoxy-propionate, represented by the following structural foimula: 




9 



10 



Sodium (S)- 2-methoxy-3-{4-[3-(4-oxo-2-phenyl-4H-chromen-6-'yloxy)- 
prop-l-ynyl]-phenyl} -propionate, represented by the following stractural 
formula: 

Na* 



15 




(S)-3-{4-[3-(4'-Hydroxy-biphenyl-4-yloxy)-propoxy]-phenyl}-2-raethoxy- 
propionic acid, represented by the following structural formula: 



wo 02/100813 



-439- 



PCT/US02/16950 




Sodium (S)-2-inethoxy-3-(4- {3-[4-(4-trifluoromethyl-phenoxy)-plienoxy]- 
prop-l-ynyl}-phenyl)-propionate, represented by tbe following structural 
5 formula: 




(S)-4'- {3-[47(2-Carboxy-2-methoxy-ethyl)-plienoxy]-propoxy} -biphenyI-4- 
carboxylic acid, represented by the following structural formula: 



HO' 




9 



Sodium (S)-2-ethoxy-3- {4-[3-(4-plienoxy-phenoxy)-propoxy]-phenyl} - 
propionate, represented by the following structural formula: 




20 



(S)-2-Methoxy-3- {2-niethoxy-4-[3-(4-phe(noxy-phenoxy)-propoxy]-phenyl} - 



wo 02/100813 



^0- 



PCT/US02/16950 



propionic acid 2-dimetfaylamino-e1lQrl ester, represented by fhe following 
structural formula: 




9 



5 Sodium (S)-3-[4-(3-{4-[(4-fluoro-phenyl)-hydroxy-methyl]-plienoxy}- 

propoxy)-phenyl]-2-methoxy-propionate, represented by the following 
structural formula: 




10 (S)-2-Mefhoxy-3-(4-{3-[4-(imphthalene-l-carbonyl)-phenoxy]-^^ 

phenyQ-propionic acid, represented by the following structural formula: 




(S)-2-Methoxy-3-(4- {3-[4-(4-methyl-benzoyl)-phenoxy]-propoxy} -phenyl)- 
1 5 propionic acid, represented by the following structural formula: 




9 



(S)-2-Methoxy-3-(4-{3-[4-(3-phenyl-propionyl)-phenoxy]-propoxy}- 
phenyl)-propionic acid, represented by the following structural formula: 



20 
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(S>3-(4-{3-[4-(2,4-Dime1iioxy-benzoyl)-phmoxy]-piopo 
methoxy-propionic add, represented by the following structural formiula: 
H3C. 





10 



(S)-3-{3-Chloro-4-[3-(4-oxo-2-phenyMH-<;hromen-6-yloxy)-propoxy]- 
phenyl} -2-methoxy-propiomc acid, represented by the following structural 
formula: 




15 



(S)-3-{4-[3-(4-Benzoyl-phenoxy)-propoxy]-2-chloro-phenyl}-2-niethoxy- 
propionic acid, represented by the following structural formula: 





20 



(S)-2-Methoxy-3-(3-methoxy-4- {3-[4-(4-trifluoromethyl-phenoxy)- 
phenoxy]-propoxy}-ph6nyl)-propionic acid, represented by the following 
structural formula: 
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(S)-2-Methoxy-3-(4-{3-[4-(3-methyl-buto^)-phenoxy]-pio^ 
propionic add, represented by ike following structuial foimula: 



5 




(S)-2-Mefhoxy-3-{4-[3-(4-pyridin-4-yl-phenoxy)-propoxy]-phenyl} 
propionic acid, represented by the following stmctural fomrula: 



10 




(S)-2-Methoxy-3- {4-[3-(4-phenethyloxy-plienoxy)-propoxy]-phenyl} - 
propionic acid» represented by the following structural formula: 

Q 




15 

3-{4-[3-(4-Benzoyl-phenoxy)-propoxy]-2-cUoro-pheiq^l}-2-nietho 
propionic acid, represented by flie following structural formula: 
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Sodium (S)-3-{4-[3-(biphenyl-4-ylo3o0.cyclohexyloxy]-phen^^ 
propionate, represented by the following stmctuial formula: 




9 



5 



10 



Sodium (S)-3-{4-[3-(2-carboxy-phenoxy)-propoxy]-phenyl}-2-mefhoxy- 
propionate, represented by fhe following structural formula: 



Na 



HO 



15 



2-Methoxy-3-{2-methoxy-4-[3-(4-phenoxy-phenoxy)-propoxy]-plienyl}- 
propionic acid, represmted by the following structural formula: 



ax>, 




(S)-2-Methoxy-3- {4-[3-(4-quinolin-8-yl-phenoxy)-propoxy]-phenyl} - 
propionic acid, represented by fhe following structural formula: 



wo 02/100813 



-444- 



PCT/US02/16950 





(S)-2-Methoxy-3-(4-{3-[4*-(lH-tetrazol-5-yl)-biphenyM^^ 
plienyi)-propionic acid, represented by the following structural formula: 




. 

3-{4-[3-(4-Phenoxy-phenoxy)-propoxy]--phenyl}-2-propoxy-propioiucacid, 
represented by the following structural formula: 




10 3-{4-[3-(4-Beiizoyl-phenoxy)-propoxy]-phenyl}-2-ethoxy-propionic add, 

represented by the following sttuctucal fonnxila: 

0 

^OH 



CH3 



(S)-2-Isopropoxy-3- {4-[3-(4-pheuoxy-phenoxy)-propoxy]-phenyl}-propiomc . 
1 5 acid, represented by the following structural formula: 
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(S)-3-{4-[3-(4-Ben2yl-phenoxy)-propoxy]-phenyl}-2-ethoxy-pro^^ 
represented by flie following structural formula: 




CH3 . 

5 (S)-3- {4-[3-(4-Benzoyl-plienoxy)-propoxy]-3-chloro-phenyl} -2-ethoxy- 

propionic acid, represented by the following structural formula: 




a CH3 . 



(S)-2-Methoxy-3-{4-[3-(4-morpholin-4-yl-plienoxy)-propoxy]-phenyl}- 
1 0 propionic acid, represented by the following structural formula: 




(S)-3- {4-[2-(Biphenyl-4-yloxy)-etho3cjr]-phenyl}-2-mefhoxy-propionic acid, 
represented by the following structural formula: 




OH 



(S)-2-Methoxy-3-{4-[3-(5,6,7,8-tetrahydro-naphthalen-2-yloxy)-propoxy]- 
phenyl}-propionic acid, represented by the following structural formula: 
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(S>-2-Methoxy-3- {4-[2-(4-phenoxy-phenoxy)-ethoxy]-phenyl} -propionic 
acid, represented by the following structural formula: 





3-{3-[3-(Biphenyl-4-yloxy)-propoxy]-phenyl}-2-methoxy-propionicacid, 
represented by the followmg structural formula: 




9 



10 

(S)-3-{4-[3-(3-Dimethylainino-phenoxy)--propoxy]-phenyl}-2-metho7qr- 
propionic acid, represented by the following structural formula: 




15 



(S)-3-{4-[2-(Biphenyl-4-yloxy)-ethoxy]-phenyl}-2-ethoxy-propionic acid, 
represented by the following stmctural formula: 
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OH 

H3C 



; and 



(S)-3-{4-[2-(Biphenyl'4-yloxy)-e&oxy]-phenyl}-2-propo^^ 
lepiesented by fhe following structural formula: 




H3C 



P OH 



or apharmaceutically acceptable salts, hydrates and solvates of the foregoing 
compounds. 



10 



15 



38. A compound represented by the following structural formula: 



Ar 



(CH2)3« 



-R1 



(XL) 

or phammceutically acceptable salts» hydrates, stereoisomers and solvates 
Ihereoi^ wherein: 

Ar is a substituted or unsubstituted aromatic group; 

Ri is -(CH2)n-CH(OR2)-(CH2)mB, -(CH)=C(OR2HCH2)mE, 
-(CH2)D-CH(Y)-(CH2)mE or -(CH)=C(Y)-(CH2)mE; wherein E is COOR3, Ci- 
C3 -alkyhiitrile, carboxamide, sulfonamide, acylsulfonamide or tetrazole and 
wherein sulfonamide, acylsulfonamide and tetrazole are optionally 
substituted wifli one or more substituents independently selected fix>m: CI- 
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10 
15 

39. 

20 

40. 



C6 alkyl, haloalkyl and aiyl-CO-4-alkyl; 

R2 is -H, an aliphatic group, a substituted aliphatic gioup, an 
aromatic group, a substituted aromatic group, -COR4, -COOR4, -CONR5R6, 
-C(S)R4, -C(S)0R4 or -C(S)NR5R6; 

Y is -0-, -CH2-, -CH2CH2- or-CH=CH- and is bonded to a carbon 
atom in Phenyl Ring A that is oriho to Ri; 

R3-R6 are independently -H, an aliphatic group, a substituted aliphatic 
group, an aromatic group or a substituted aromatic group; 
n and m are independentiy 0, 1 or 2; 

sisO, 1 or 2; 

Axi is a substituted or unsubstituted aiylene group; 
W6 is a covalent bond, -Wr, -CH2W1- or -W1CH2-; 
W? is a covalent bond or CH2-; and 

Wi is -0-, -C(0)-, -OCH2-, -CH2-, -NRs-, -NR«CO-, -NR«CH-, 
<;(=NOH)- or -CH(NR7R«)-. 

The compound of Claim 38 wherem Ri is -<CH2)„-CH(OR2HCH2)mCOOR3, 
-(CH)=C(OR2)-(CH2)mCOOR3, -(CH2)„"CH(Y)-(CH2)mCOOR3 or 
-(CH)=C(Y)-(CH2)mCOOR3. 

The compound of Claim 39 wherein the compound is represented by the 
following stmctural formula: 



wherein s is 0 or 1 and We is a covalent bond, -0-, -CH2O- or -OCH2-. 




OR2 



25 
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41 . A pharmaceutical composition conxprising the compound of Claim 1 and a 
phaimaceutically acceptable cairier. 

42. The phannaceutical composition of Claim 41 additionally comprising a 
5 second therapeutic agent selected fiom the group consisting of insulin 

sensitizers, sulfonylureas, biguanides, thiazolidinediones, a-glucosidase 
inhibitors, insulin secretogogues, insulin, antihyperlipidemic agents, plasma 
HDL-raising agents, HMG-CoA reductase iohibitors, statins, acyl 
CoAxholesterol acyltransfi^se inhibitors, antiobesity compounds, 
1 0 antihypercholesterolemic agents, fibrates, vitamins and aspirin. 

43. A pharmaceutical composition comprising the compound of any one of 
Claims 2-17 or 19-40 and a phaimaceutically acceptable carrier. 

15 44. A pharmaceutical composition comprising: 1) tiie compound of any one of 
Claims 2-17 or 19-40 or a phannaceutically acceptable salt, solvate, hydrate 
or stereoisomer tiiereof) a second therapeutic agent selected firom the group 
. consisting of insulin sensitizers, sulfonylureas, biguanides, 

tiiiazolidmediones, a-glucosidase inhibitors, insulin secretogogues, insulin, 

2 0 antihyperlipidemic agents, plasma HDL-raising agents, HMG-CoA reductase 

inhibitors, statins, acyl CoAxholesterol acyltransferase inhibitors, antiobesity 
compounds, antihypercholesterolemic agents, fibrates, vitamins and aspirin; 
and 3) a phaimaceutically acceptable carrier. 

25 45. A pharmaceutical composition comprising the compound of Claim 1 8 or a 
phaimaceutically acceptable salt, solvate or hydrate thereof, and a 
phaimaceutically acceptable cairier. 

46. The phannaceutical composition of Claim 45 additionally compiisiag a 

3 0 second therapeutic agent selected firom the group consisting of insiilin 

sensitizers, sulfonylureas, biguanides, thiazolidinediones, a-glucosidase 
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inhibitors, insulin secretogogues, insulin, antibyperlipidemic agents, plasma 
HDL-raising agents, HMG-CoA reductase inhibitors, statins, acyl 
CoA:cholesteroI acyltransferase inhibitors, antiobesity conqx>unds, 
antihypercholesterolemic agents, fibrates, vitanuns and aspirin. 

5 

47. A method of modulating a peroxisome proliferator activated receptor 
(PPAR), comprising tiie step of contacting the receptor with at least one 
compound of Claim 1 . 

10 48. The method of Claim 47, wherein the PP AR is an alpha receptor. 

49. The method of Claim 47, wherein the PPAR is an ganuna receptor. 

50. A method of modulating a peroxisome proliferator activated receptor 
15 (PPAR), comprising the step of contacting the receptor with at least one 

compound of Claim 2. 

51. A method of modulating a peroxisome proliferator activated receptor 
(PPAR), comprising the step of contacting the receptor with the compound of 

20 Claim 18. 

52. A method for treating a PPAR-gamma mediated disease or condition in a 
subject comprising the step of administering to the subject an effective 
amount of the compound Claim 1 . 

25 

53. A method for treating a PPAR-gamma mediated disease or condition in a 
subject comprising the step of administering to the subject an effective 
amoimt of the compound Claim 2. 

30 54. A method for treating a PPAR-gamma mediated disease or condition in a 
subject comprising the step of administering to tiie subject an effective 



wo 02/100813 



-451- 



PCT/US02/16950 



amount of the compound Claim 18. 

55. A method for lowering blood-glucose in a subject comprising the step of 
administering to the subject an effective amount of the compound of Claim 

5 L 

56. A method for lowering blood-glucose in a subject comprising the step of 
administering to the subject an effective amoimt of the compound of Claim 
2. 

10 

57. A method for lowering blood-glucose m a subject comprising the step of 
administering to tiie subject an effective amount of the compound of Claim 
18. 

15 58, A method of treating a subject with hyperglycemia, dyslipidemia. Type II 
diabetes, Type I diabetes, hypertriglyceridemia, syndrome X, insulin 
resistance, heart fidlure, diabetic dyslipidemia, hyperlipidemia, 
hypercholesteremia, hypertension, obesity, anorexia bulimia, polycystic 
ovarian syndrome, anorexia nervosa, cardiovascular disease or other diseases 

2 0 where insulin resistance is a component, said method comprising the step of 

administering to the subject an effective amount of the compound of Qaim 
1. 

59. A method of treating a subject with hyperglycemia, dyslipidemia, Type n 
25 diabetes. Type I diabetes, hypertriglyceridemia, syndrome X, insulin 

resistance, heart feilure, diabetic dyslipidemia, hyperlipidemia, 
hypercholesteremia, hypertension, obesity, anorexia bulimia, polycystic 
ovarian syndrome, anorexia nervosa, cardiovascular disease or otiier diseases 
where insulin resistance is a component, said method comprising the step of 

3 0 administering to the subject an effective amount of the compound of Claim 

.2. 
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A method of treating a subject with hyperglycemia, dyslipidemia, Type II 
diabetes, I^pe I diabetes, hypertii^yc^demia, syadrome X, insulin 
resistance, heart failure, diabetic dyslipidamia, hyperlipidemia, 
hypercholesteremia, hypertension, obesity, anorexia bulinua, polycystic 
ovarian syndrome, anorexia nervosa, cardiovascular disease or other diseases 
where insulin resistance is a component, said method comprising the step of 
administering to the subject an effective amount of the compound of Claim 
18. 

The method of Qaim 58 additionally comprising the step of administering to 
the subject an effective amount of second therapeutic agent selected from the 
group consisting of insulin sensitizers, sulfonylureas, biguanides, 
thiazolidinediones, a-glucosidase inhibitors, insulin secretogogues, insulin, 
antihyperlipidemic agents, plasma HDL-raising agents, HMG-CoA reductase 
inhibitors, statins, acyl CoA:cholesterol acyltransferase inhibitors, antiobesity 
compounds, antihypercholesterolemic agents, fibrates, vitamins and aspirin. 

The method of Claim 59 additionally comprising the step of administering to 
the subject an effective amount of second therapeutic agent selected from the 
group consisting of insulin sensitizers, sulfonylureas, biguanides, 
thiazolidinediones, a-glucosidase inhibitors, insulin secretogogues, insulin, 
antihyperlipidemic agents, plasma HDL-raising agents, HMG-CoA reductase 
inhibitors, statins, acyl CoAxholesterol acyltransferase inhibitors, antiobesity 
compounds, antihypercholesterolemic agents, fibrates, vitamins and aspirin. 

The method of Claim 60 additionally comprising the step of administering to 
the subject an effective amount of second therapeutic agent selected from the 
group consisting of insulin sensitizers, sulfonylureas, biguanides, 
thiazolidinediones, a-g^ucosidase inhibitors, insulin secretogogues, insulin, 
antihyperlipidemic agents, plasma HDL-raising agents, HMG-CoA reductase 
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inhibitors, statins^ acyl CoAxholesterol acyltransferase inhibitois, antiobesity 
compounds, antihypercholesterolemic agents, fibiates, vitamins and aspirin. 

64. A method of treating a subject with diabetes mellitus, said method 

5 comprising the step of administering to the subject an effective amount of the 

compound of Claim 1 . 

65. A method of treating a subject with diabetes mellitus, said method 
comprising the step of administering to the subject an effective amount of the 

1 0 conipound of Claim 2. 

66. A method of treating a subject wiflx diabetes mellitus, said method 
comprising the step of administering to the subject an effective amount of the 
compound of Claim 18. 

15 

67. A method of treating a subject with cardiovascular disease, said method 
comprising the step of administering to the subject an effective amount of the 
compound of Claim 1 . 

20 68. A method of treating a subject with cardiovascular disease, said method 

comprising the step of administering to the subject an effective amount of the 
compound of Claim 2. 

69. A method of treating a subject with cardiovascular disease, said method 

25 comprising the step of administering to the subject an effective amount of the 

compound of Claim 18. 

70. A method of treating a subject with Syndrome X, said method comprising the 
step of administering to the subject an effective amount of the compoimd of 

30 Claim 1. 
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7L A method of treating a subject with Syndrom X» said method comprising the 
step of administering to the subject an effective amount of the compound of 
Claim 2. 

5 72. A method of treatuig a subject with Syndrome X» said method comprising the 
step of administering to the subject an effective amount of tibe compound of 
Claim 18. 

73. A method of preparing a compound represented by the following structural 
10 formula: 




OH 



O 

from a starting compound represented by the following structural formula: 




O 

9 

15 ' said method comprising the step of hydrolyzing the ester group in the starting 

compound, wherein: 

Ar is a substituted or unsubstituted aromatic group; 
Q is a covalent bond, -CHr or -CH2CH2-; 

W is a substituted or unsubstituted alkylene or heteroalkylene linking 
20 group from two to ten atoms in length; 

phenyl Ring A is .optionally substituted with up to four substituents in 
addition to W and -CH2CHOR2C(0)OR3; 
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R2 is -H, an aliphatic group, a substituted aliphatic group, an 
aromatic group, a substituted aromatic group; 

R3 an aliphatic group, a substituted aliphatic group, an aromatic group 
or a substituted aromatic group. 

74. The method of Claim 73 wherein Q is a covalent bond. 



10 



15 



75. The method of Claim 74 wherem the starting compound is represented by flie 
following structural formula: 




Ar- 



, i. p is an integer from one to four, 
Wi is -0-, -C(0)-, -OCH2-, -CH2-, -NRs-, -NRsCO-, -NRaCH-, 
-C(=NOH)- or -CH(NR7R8)-; 

R2 is a C1-C6 alkyl group, phenyl, benzyl or benzoyl; v 
R3 -H or a C1-C3 alkyl group; and 

R7 and Rs are independently -H, an aliphatic group, a substituted 
aliphatic groiqp, an aromatic group or a substituted aromatic group. 



20 



76. The method of Claim 75 wherein the compound is represented by the 
following structural formula: 




wherein: 

Phenyl Rings A' and A" mdependently substituted or xmsubstituted 
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and Z is -O- or -CO-. 

77. The method of Claim 76 wherein the compomid is represented by the 
following structural formula: 




o_// \W "^o 




CH30 



. 78. A compound, wherein the compound is nidiolabeled(S)-3-{4-[3-(Biphenyl- 
1 0 4-yloxy)-piopoxy]-phenyl}-2-mefhoxy-propionic add, represented by the 

following structural fotmula: 





15 



20 



79. .The compound of Claim 78 wherein the radiolabel is a tritium atom. 

80. ' A method for determining whether a compound does or does not interact 

directly with peroxisome proliferator-activated receptor, comprising the step 
of specifically binding the radiolabeled compound of Claim 78 to the ligand 
binding domain of tiie peroxisome proliferator-activated receptor. 

81 . The method of Claim 80 wherein the peroxisome proUferator-actiyated 
receptor is PP ARy. 



82. The method of Claim 81 additionally comprising the step of contacting the 
2 5 receptor with a test compound and assessing the amount of specific binding 
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of fhe radiolabeled compound to the receptor, wherein a decrease in the 
binding of the radiolabeled compound indicates that the test compound y. 
interacts directly with the peroxisome prolifemtor-activated receptor. 



5 83. . The method of Claim 82 wherein the radiolabeled compound is tritiated. 



